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WARNING 
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DESTRUCTION NOTICE 


WHY — To prevent the enemy from using or salvaging this equipment for 
his benefit. 


WHEN — Ordered by your Commander. 


HOW — 1. Smash — Use sledges, axes, handaxes, pickaxes, hammers, crow- 
bars, heavy tools, etc. 


2. Cut — Use axes, handaxes, machetes, etc. 


3. Burn — Use gasoline, kerosene, oil, fame throwers, incendiary 
grenades, etc. 


4, Explosives — Use firearms, grenades, TNT, etc. 


5. Disposal— Bury in slit trenches, fox holes, or other holes. 
Throw in streams. Scatter. 


USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION OF THE EQUIPMENT 


WHAT — 1. Smash — a. All high-voltage bushings and insulators, bleeder 
resistors, capacitors, terminal blocks, and fuse 
panels in the rectifier, transmitter, and keying 
unit. 


b. The range unit in the oscilloscope. 
c. All dipoles and reflectors on the antenna. 
| d. Transmission line. 
e. Antenna position control unit. 
f. Oscilloscope units (2) and receivers (2) after re- 
moving them from their cases. 


g. Water cooling unit. 


<P ire 
2. Cut— All wires, cables, coil windings throughout the entir 
radio set. 
3. Break — a. All tubes in every component. 

b. All spare tubes. (Be careful when breaking the 
cathode-ray tube as it will explode when 
smashed. ) 

4, Burn — a. All insulated wires, cables, and other parts. 

b. Instruction books, technical manuals, and _ sche- 

matics. 


c. Power and operating vans. 


DESTROY EVERYTHING 


xX 


SAFETY NOTICE 


While every practicable safety device has been 
incorporated in the equipment, the operator should 
always bear in mind that Radio Sets SCR-270-(*) 
and SCR-271—(*) involve the use of extremely 
high voltages, which are a constant danger to 
personnel. Operators must at all times observe 
all safety regulations. The voltages generated in 
the set, if not handled properly, are sufficient to 
cause death on contact. 

The following precautions must be strictly 
observed: 

(1) Do not change tubes nor make any ad- 
justments inside the equipment with the high- 
voltage switch ON. 

(2) Do not depend upon door switches nor 
interlocks for protection, but always disconnect 
the power to the equipment when any possible 
danger may exist. 

(3) Keep away from live circuits. 

(A) Do not try to reach within, or in any man- 
ner gain access to, the inclosures while the inter- 
locked doors are closed, or while the power- 
supply line switches are closed. 

(5) Do not connect any apparatus, external 
to the inclosure, to circuits within the equip- 
ment. 

(6) Do not apply voltages to the equipment 
for testing purposes while any noninterlocked por- 
tion of the shielding or inclosure is removed or 
open. 

(7) Always use the grounding stick to short- 
circuit large capacitor terminals and to ground 
the high-voltage circuits before performing serv- 


ice operations within the high-voltage rectifier, 
transmitter, and keyer. 

(8) Before touching any of the terminals or 
connections, use a screw driver with a well-insu- 
lated handle to short-circuit the terminals of the 
large capacitors in the oscilloscope or receiver. 

(9) Do not under any circumstances reach 
within the inclosures to service or adjust the equip- 
ment unless another person, capable of rendering 
aid, is present. 

(10) Do not tamper with interlocks. 

(11) Do not under any circumstances remove, 
short-circuit, or tamper with any access door, gate, 
or safety interlocked switch, except as directed for 
specific tests. 

(12) Do not expect the interlocking switches 
(which shut off the high voltage) to be fool- 
proof. 

(13) Keep fire extinguishers accessible and 
ready for immediate use. 

(14) Have a properly stocked first-aid kit avail- 
able AT ALL TIMES. 

(15) Fumes from cleaning agents such as 
alcohol, carbon tetrachloride, and naphtha are 
dangerous to human life when used within a con- 
fined space. Be careful when using any of these 
agents. Never use them in an inclosed room nor 
van which is not well ventilated. Precautions for 
allowing fumes to be dissipated into the air must 
always be taken before attempting to use any of 
the cleaning agents. Alcohol and naphtha are both 
inflammable and should be kept away from all» 
open flames or sparks. 


XII 


FIRST AID TREATMENT FOR ELECTRIC SHOCK 


I. FREE THE VICTIM FROM THE CIRCUIT IMMEDIATELY. 


Shut off the current. If this is not immediately possible, use a dry nonconductor (rubber gloves, rope, 
board) to move either the victim or the wire. Avoid contact with the victim. If necessary to cut a 
live wire, use an axe with a dry wooden handle. Beware of the resulting flash. 


Il. ATTEND INSTANTLY TO THE VICTIM’S BREATHING. 


Begin resuscitation at once on the spot. Do not stop to loosen the victim’s clothing. Every moment 


counts. Keep the patient warm; Wrap him in any covering available. Send for a doctor. Remove false 
teeth or other obstructions from the victim’s mouth. 


POSITION 
1. Lay the victim on his belly, one arm extended directly 
overhead, the other arm bent at the elbow, the face 
turned outward and resting on hand or forearm, so that 
the nose and mouth are free for breathing (fig. A). 


2. Stradle the patient's thighs, or one leg, with your 
knees placed far enough from his hip bones to allow you 
to assume the position shown in figure A. 


3. Place your hands, with thumbs and fingers in a 
natural position, so that your palms are on the small of 
his back, and your little fingers just touch his lowest 
ribs (fig. A). 


FIRST MOVEMENT 
4. With arms held straight, swing forward slowly, so 
that the weight of your body is gradually brought to bear 
upon the victim. Your shoulders should be directly over 
the heels of your hands at the end of the forward swing 
(fig.B). Do not bend your elbows. The first movement 
should take about 2 seconds. 


SECOND MOVEMENT 


5. Now immediately swing backward, to remove the 
pressure completely (fig. C). 


6. After 2 seconds, swing forward again. Repeat this 
pressure-and-release cycle 12 to 15 times a minute. A 
complete cycle should require 4 or 5 seconds. 


CONTINUED TREATMENT 


7. Continue treatment until breathing is restored or until there is no hope of the victim’s recovery. Do 
not give up easily. Remember that at times the process must be kept up for hours. 


8. During artificial respiration, have someone loosen the victim’s clothing. Wrap the victim warmly; apply 


hot bricks, stones, ete. Do not give the victim liquids until he is fully conscious. If the victim must be 
moved, keep up treatment while he is being moved. 


9. At the first sign of breathing, withhold artificial respiration. If natural breathing does not continue, 
immediately resume artificial respiration, 


10. If operators must be chan 


. ged, the relief operator kneels behind the person giving artificial respiration; 
The relief t 


akes the operator’s place as the original operator releases the pressure. 


11. Do not allow the revived patient to sit or stand. Keep him quiet. Give hot coffee or tea, or other 
internal stimulants. ; 


HOLD RESUSCITATION DRILLS REGULARLY 
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REFERENCE NOTICE 


TM 11-1510, Service Manual, is one of six technical manuals on Radio Sets 
SCR-270-(*) and SCR-271-(*). It is used with TM 11-1110D, TM 11- 
1114D, TM 11-1110M, Technical Manuals; TM 11-1310, Technical Opera- 
tion Manual; and TM 11-1410, Preventive Maintenance Manual. is 
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TROUBLE SHOOTING 


Section |. INTRODUCTION 


1. Purpose 


This manual is designed to help the trouble 
shooter locate any defect in the radar installation 
with speed and accuracy and make proper and 
permanent repairs. A simple, logical procedure 
is developed and is presented in a step-by-step 
form, which will enable the trouble shooter to 
avoid the loss of time and efficiency which would 
result if trial and error procedures were used. 


Nore. When used throughout this manual, the symbol (*) 
following momenclature will refer to all items of equipment 
regardless of model or procurement. Thus Radio Sets SCR- 
270-(*) and SCR-271—(*) refer to: 

SCR-270-B, SCR-270-C, SCR-270-D, SCR- 
270-E, SCR-270—BA, SCR-—270-CA, SCR-271, 
SCR-271-A, SCR-271-AA, SCR-271-AAA, 
SCR-271-AB, SCR-271-B, SCR-271-BA, SCR- 
271-D, SCR-271-E, SCR-271-F, SCR-271-G. 
SCR-271-H, SCR-271-J, SCR-271-K, SCR- 
271-L, and SCR-271—M. 


2. Scope 


The following discussion will deal briefly with 
the contents of each chapter in this manual and 
will serve as a guide to the way the manual is to 
be used. 

da. TROUBLE SHOOTING (ch, 1), This chapter 
contains a discussion of the information necessary 
to assist in rapidly locating defects. The need for 
sectionalization and localization of a fault is ex- 
plained. Signal tracing, signal substitution, 
voltage measurements, and resistance measure- 
ments are thoroughly discussed. 

b, Test EQuipMent (ch. 2). This chapter 
describes the use, operation, and limitations of 
test equipment available in the field. The text is 


supplemented by detailed illustrations and dia- 
grams. 

c. NorMat Set (ch. 3). The conditions found 
in a normal set during the starting and stopping 
procedure and while the set is operating normally 
are explained in this chapter. Each condition de- 
scribed here is correlated with an abnormal con- 
dition in the following chapter. 

d, ABNORMAL Set (ch. 4). The use of the 
starting procedure for tracing a fault to a particu- 
lar component and then to a particular part is 
explained in this chapter. The abnormal condi- 
tions which may be present in a set are thoroughly 
analyzed by procedures, charts, waveforms, dia- 
grams, and illustrations. The use of the Equip- 
ment Performance Log for trouble shooting pur- 
poses is also explained. 

é. REPLACEMENT (ch. 5). When a fault has 
been located, the trouble shooting process is com- 
pleted by repairing or replacing the defective 
part. This chapter describes and illustrates the 
proper steps for removing and replacing the major 
parts of the rectifier, transmitter, keyer, receiver, 
water cooler, oscilloscope, and antenna position 
control system. 

f. Emercency Repairs (ch. 6). Occasionally, 
replacement parts or necessary tools are not avail- 
able, and the trouble shooter must resort to 
emergency repairs to keep the station on the air. 
This chapter describes field-tested methods for 
making quick temporary repairs. 

g. MAINTENANCE Parts List (ch. 7). This 
chapter lists the replaceable parts for Radio Sets 
SCR-270-( ) and SCR-271-( ) and gives 
the Signal Corps Stock number for each patt. 
The availability of each part and the echelons in 
which it is carried is also shown on the mainte- 
nance parts list. 


Section Il. TROUBLE SHOOTING PROCEDURES 


3. Introductory Notes 


No matter how well equipment is designed and 
manufactured, faults are bound to occur in service. 


Preventive maintenance will minimize difficulties. 
When troubles do occur, the repairman must locate 
and correct them as rapidly as possible. This sec- 
tion gives general information for aid to personnel 
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engaged in the important duty of trouble shooting. 

a. TROUBLE SHooTING Dara. Every advan- 
tage should be taken of the material supplied in 
this manual to aid in rapidly locating faults. The 
following data should be consulted as needed: 

(1) Complete schematic diagrams. The dia- 
grams include all components and show all the 
connections (power, input, and output) to other 
units. 

(2) Simplified and partial schematics, ‘These 
diagrams are particularly useful in trouble shoot- 
ing, because they enable the electrical functioning 
of the circuits to be followed more clearly than on 
the regular schematics, and thus help to speed 
locating the trouble. 

(3) Voltage and resistance data at all socket 
connections, This information is especially use- 
ful when the trouble has been traced to a particu- 
lar stage. 

(4) UWlustrations of components. Front, top, 
and bottom views aid in locating and identifying 
parts, 

(5) Pin connections. Pin connections on sock- 
ets, plugs, and receptacles are shown numbered or 
lettered on the various diagrams, in accordance 
with standard practice. 

(a) Socket connections are numbered in a clock- 
wise direction around the sockets, looking at the 
socket from the bottom. On an octal socket, the 
first pin clockwise from the keyway is pin number 
1. Pin numbers are identified on the schematic 
diagrams so that any tube element can be readily 
located, 

(4) Plugs and receptacles are numbered look- 
ing at them from the side to which the associated 
connector is attached. To avoid confusion, some 
individual pins are identified by letters which ap- 
pear directly on the connector. 

b. TROUBLE SHOOTING StEPSs. The first step 
in servicing a defective radar set is to sectionalize 
the fault. The second step is localization of the 
fault. By sectionalization is meant the tracing of 
the:fault to the component responsible for the ab- 
normal operation of the set. By localization is 
meant the tracing of the fault to the defective part 
responsible for the abnormal condition. 

(1) Use of the Equipment Performance Log 
(EPL) and the Starting Procedure aids in tracing 
the fault to the defective component. The pro- 
cedures to be followed are explained in subpara- 
graphs ¢ and d, below. 

(2) Some faults such as burned-out resistors, 
radio-frequency (r-f) arcing, etc. can be located by 
application of the senses of sight, smell, feeling, 
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and hearing. The majority of faults, however, 
must be located by checks of voltage, resistance, 
and waveforms. 

c. EPL S&CTIONALIZATION. The Equipment 
Performance Log Sheet is a record of the normal 
and abnormal operation of the station. In the 
event of station failure or abnormal operation, ref- 
erence to the EPL will, in most cases, aid in 
localizing the defect. When a station failure oc- 
curs, refer to the log sheet and note the operation 
of the station for the past 24 hours. The station 
failure may have been caused by a previous ab- 
normal condition not serious enough in itself to 
cause the station to go off the air at that particular 
time. However, the abnormal condition will have 
been entered in the station log, and upon consulta- 
tion of the log entry, direct information leading to 
the cause of the failure may be obtained, 

d. STARTING PROCEDURE SECTIONALIZATION. 
The starting procedure is the systematic method 
used in placing the station on the air, This pro- 
cedure is used in sectionalization when the cause 
of the station failure is not known and will in 
most cases, trace the defect to a particular com: 
ponent. The starting procedure is performed in 
sequence until an abnormal result is obtained. As 
each action is performed, the visible and audible 
results of the action are noted. The use of the 
starting procedure is described in detail in chapter 
3 of this manual. 

é. LOCALIZATION. Localization is the tracin 
of the fault to a particular part. Chapter 4 of thie 
manual tells how to localize faults within the indi- 
vidual components and contains trouble shootin 
charts which list abnormal symptoms and tells 
what could cause the symptom. The charts also 
give the procedure for finding out which of th 
probable locations of the fault is the right one 
In addition, certain sections tell what waveforms 
should be obtained at the test points and there are 
drawings which show the resistance and the volt- 
age at every socket-pin connection. How to make 
use of voltage and resistance data in checking 4 
circuit is described in detail in paragraphs 4d and 
Se of this chapter. 


4. Voltage Measurements 


a. GENERAL. Voltage me€asurements are an 
almost indispensable aid to the repairman, because 
most troubles either result from abnormal voltages 
or produce abnormal voltages. Voltage measure- 
ments are convenient because they are always 
made between two points in a circuit and the cir- 
cuit need not be interrupted, 


(1) Complete information on normal operat- 
ing voltages is given in chapter 4. Unless other- 
wise specified, these voltages are measured be- 
tween the indicated points and ground. 

(2) Always set the voltmeter on the highest 
range, so that the voltmeter will not be over- 
loaded. If it is necessary to obtain increased accu- 
racy, go to a lower range so that the required 
accuracy will be obtained. 

(3) In checking cathode voltage, a point which 
must be watched is that a reading can be obtained 
when the cathode resistor is actually open. The 
resistance of the meter may act as a cathode re- 
sistor. Thus the cathode voltage may be approxi- 
mately normal only as long as the voltmeter is 
connected between cathode and ground. Before 
the cathode voltage is measured, a resistance check 
should be made with the circuit cold to determine 
that the cathode resistor is normal. 

b, PRECAUTIONS AGAINST HIGH VOLTAGE. 
Certain precautions must be followed when meas- 
uring voltages above a few hundred volts. High 
voltages are dangerous, and can be fatal. Where 
it is necessary to measure high voltages, it is desir- 
able to observe the following rules: 

(1) Connect the ground lead to the voltmeter. 

(2) Place one hand in your pocket. 

(3) If not greater than 300 volts, connect the 
test lead to the hot terminal (which may be either 
positive or negative with respect to ground). 

(4) If greater than 300 volts, shut off the 
power, connect the hot-test lead, step away from 
the voltmeter, turn on the power, note the reading 
on the voltmeter. Do not touch any part of the 
voltmeter. ‘This is especially important where it is 
necessary to measure the system voltage between 
two points, both of which are above ground. 

c, VOLTMETER LOADING. It is essential that 
the voltmeter resistance be at least 10 times as 
large as the resistance of the circuit across which 
the voltage is measured. If the voltmeter resistance 
is comparable to the circuit resistance, the volt- 
meter will indicate a lower voltage than the actual 
voltage present when the voltmeter is removed 
from the circuit. 

(1) The resistance of the voltmeter on any 
range can always be calculated by the following 
simple rule: Resistance of voltmeter equals ohms- 
per-volt times full-scale range in volts. 

Example: 

(a) What is the resistance of a 1,000 ohm-per- 

volt meter on the 300-volt range? 
R = 1,000 ohms-per-volt times 300 volts full 
scale = 300,000 ohms. 


(4) What is the resistance of a 20,000 ohm- 
per-volt meter on the 300-volt range? 
R = 20,000 ohms-per-volt times 300 volts 
= 6 megohms. 

(2) To minimize voltmeter loading in high- 
resistance circuits, the highest voltmeter range 
should be used. Although only a small deflection 
will be obtained (possibly only 5 divisions on a 
100-division scale), the accuracy of the voltage 
measurement will be increased. The decreased 
loading of the voltmeter will more than compen- 
sate for the inaccuracy due to reading only a small 
deflection on the scale of the voltmeter. 

(3) When a voltmeter is loading a circuit, the 
effect can always be noted by comparing the 
voltage reading on two successive ranges. If the 
voltage readings on the two ranges do not agree, 
this indicates that the voltmeter loading is exces- 
sive. The reading (not the deflection) on the 
highest range will be greater than on the lowest 
range. If the voltmeter is loading the circuit 
heavily, the deflection of the pointer will remain 
nearly the same when the voltmeter is shifted from 
one range to another. 

(4) The voltage and resistance drawings used 
in this manual are based on readings taken with 
an actual meter. The ohms-per-volt sensitivity of 
the meter used is printed on the drawing. The 
trouble shooter should use a meter having the 
same ohms-per-volt sensitivity. Since the meter 
used in testing for the voltage will produce the 
same amount of loading as the meter used in 
measuring the voltage, no account need be taken 
of the effect of loading. 

d. PRACTICAL EXAMPLE OF VOLTAGE ANALYSIS. 
Figure 1 illustrates a typical amplifier stage. The 
values of the various parts are labeled as well as 
the input voltages. The normal voltages at the 
V3 tube socket contacts are: 

Tre 3. 4,5 

7.2 63ac 0 0 7.2 

Note. All voltages are direct current (d-c) unless other- 
wise specified. The d-c readings were taken with a 1,000 ohm- 
per-volt voltmeter. (A drawing has been made for each com- 
ponent giving the voltage at each socket connection. The draw- 
ing can be found in the section on trouble shooting in the com- 
ponent.) 

Checking this stage for an abnormal voltage 
measurement is accomplished by testing the volt- 
ages between the socket contacts and the chassis. 

(1) The voltage between contact 1 and the 
chassis is normally 7.2 volts (by referring to chart 
above). This voltage should be the same as that 
between socket contact 5 and chassis, since they 
are directly connected as explained in (3) below. 
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Figure 1. Conventional amplifier stage. 


(2) The voltage between contact 2 and con- 
tact 7 should be 6.3 alternating current (a-c). On 
the diagram, no connections are shown since the 
filaments of amplifier tubes are always connected 
to a low-voltage a-c source. In the event that this 
voltage is abnormal, the voltage should be checked 
across the winding of the transformer which sup- 
plies the voltage. If the voltage on the trans- 
former is normal, the only trouble can be a broken 
connection between the transformer and the con- 
tact. If the voltage on the transformer winding 
is abnormal, the voltage on the transformer 
primary winding should be measured. If . the 
primary voltage is normal and the voltage on the 
winding that delivers the filament voltage is ab- 
normal, the transformer is either defective, or an 
abnormally high drain is being placed on the fila- 
ment winding. This can be checked by removing 
one of the wires from the filament winding and 
again testing the voltage across this winding. If 
the transformer is defective, the voltage reading 
will still be abnormal. If the transformer is nor- 
mal, the voltage will be a little higher than usual. 
If, however, the voltage on the transformer 


primary is abnormal, the source of this Voltage 
must be checked. 

( 3) The voltage between contact 3 and the 
chassis should be zero since this contact is directly 
connected to the chassis. 

(4) The voltage between contact 4 and the 
chassis should be zero since this is a Class A 
amplifier and no grid current flows through the 
grid resistor (100,000 ohms) normally, yf 
capacitor C1 should short-circuit, however, the 
high positive voltage on the plate of tube y2 
would be delivered to contact 4 and a d-c POsitive 
voltage reading would be obtained. It is also 
possible for a short circuit inside the tube to Cause 
a reading on this contact. 

(5) An important consideration in measurin 
cathode voltage is explained in paragraph 4a(3). 

(a) The voltage on contacts 1 and 5 should 
normally be 7.2 volts. The plate-cathode voltage 
and the grid-cathode circuit normally causes a 
current flow through the cathode resistor R3, This 
current is normally 0.006 amperes, since the re- 
sistor is rated at 1,200 ohms and the voltage 
across it is 7.2 volts. 


(4) If no voltage is obtained, the trouble may 
be a lack of the +250-volt applied voltage, a 
burned-out tube V3, a shorted resistor R3, a 
shorted capacitor C2 (this capacitor, if shorted, 
would connect the cathode’ to the chassis), or a 
broken connection. 

(c) If the voltage is found to be low, the 
trouble could be a tube V3 with low emission, a 
leaky capacitor C2, an open-circuited resistor R4 
or R5, a shorted capacitor C3 or C4, low +250 
applied voltage, an open-circuited coil L1, a poor 
connection, or a change in the resistance value of 
any of the resistors. If the voltage is found to be 
too high, the trouble could be a gassy tube, a 
short-circuited resistor or coil, too high an applied 
voltage, or a connection in either the plate-cathode 
or screen-grid-cathode circuits shorted by another 
external circuit. 

(6) The screen voltage is checked as follows: 

(a) The voltage on contact 6 should normally 
be 195 volts. The voltage drop across the resistor 
normally would be 55 volts, since the voltage on 
one side of the resistor is 195 volts and on the 
other side is 250 volts. The normal current 
through this resistor would be 0.0006 amperes. 


Fi 55 
R_-90,000 


(4) If no voltage is obtained on contact 6, the 
trouble could be lack of an applied voltage, an 
open-circuited resistor R4, a broken connection, 
or a shorted capacitor C3. 

(c) If the voltage on contact 6 is too low, the 
trouble could be a gassy tube, a leaky capacitor 
C3, too low an applied voltage, or too low a bias 
voltage on the grid of V3 (grid is biased by the 
7.2 volts on the cathode). 

Nore. A gassy tube, or lowering of the grid bias of V3 
would increase the screen grid current. Increasing this current 
would increase the voltage drop across R4. If capacitor C3 
were leaky or shorted, the screen grid of V3 would be con- 
nected near or at ground potential, lowering the voltage on 
contact 6. The current through R4 would rise if C3 were 
shorted. R4 would be the only resistance between the applied 
voltage and the chassis ground. Resistor R4 would probably 
burn out because of the high current flow unless it had an 
ample power rating. Any cause that would make high current 
flow through the screen-grid-cathode circuit might burn out 
either R3 or R4 

(7) The plate voltage is checked as follows: 

(a) The voltage between contact 8 and the 
chassis should normally be 185 volts. This voltage 
is at one of the points in the plate-cathode circuit 
which comprises resistor R5, coil L1, the plate 


|= = 0.0006 amperes. 


resistance of tube V3, and resistor R3. The ap- 
plied voltage in this circuit is --250 volts. The 
voltage drop across R5 and L1 in series is 65 volts 
(250 volts—185 volts). The current through R5 
and L1 is 0.0064 amperes. 


(4) If no voltage is obtained on contact 8, the 
trouble could be a lack of applied voltage, an 
open-circuited resistor R5 or coil L1, or a broken 
connection between terminal 5 on TS1 and con- * 
tact 8. If the voltage on contact 8 is too low, the 
trouble could be a gassy tube V3, too low an ap- 
plied voltage, a shorted or leaky capacitor C2, or a 
shorted resistor R3. A gassy tube V3, shorted or 
leaky capacitor C2 or a shorted resistor R3 would 
cause the current through the plate-cathode circuit 
to rise, increasing the voltage drop across R5 and 
Ll. This would lower the voltage on contact 8. 
Increased current through this circuit may also 
burn out resistor R3 or RS unless their power 
rating is ample. 

(c) If the voltage is too high, the trouble could 
be a burned-out tube V3, low emission in V3, a 
burned-out resistor R3, a shorted resistor R5, too 
high an applied voltage, or a burned-out resistor 
R4. If the tube were burned out or resistor R3 
were open, no current would flow through the 
plate-cathode circuit, and there would be no volt- 
age drop between the applied voltage and the 
plate of the tube. 

(¢) Capacitor C4, a coupling capacitor to the 
grid of V4, can be checked for a shorted or leaky 
condition by measuring the voltage between con- 
tact 4 on V4 and the chassis ground, when the 
normal 185 volts is on the plate of V3. If the 
positive d-c voltage is higher than normal when 
measured on contact 4 of V4, the capacitor is 
leaky or shorted. 


5. Resistance Measurements 

a. GENERAL. (1) Abnormal resistance val- 
ues. When a fault develops in the circuit, the 
effect will very often show up as a change in the 
resistance values. To assist in the localization of 
trouble, trouble shooting data include the normal 
resistance values, as measured at the tube sockets 
and at the test points. These values are measured 
between the indicated points and ground, unless 
otherwise stated. Often it is desirable to measure 
the resistance from other points in the circuit, in 
order to determine whether the particular points 
in the circuit are functioning properly. In these 
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special cases, the normal resistance values can be 
determined by referring to the resistance values 
shown in the schematic. 

(2) Precautions. (a) Before any resistance 
measurements are made, the power should always 
be turned off. Since an ohmmeter is essentially 
only a low-range voltmeter and battery, if the 
ohmmeter is connected to a circuit which already 
has voltages in it, the needle will be knocked off 
scale and the voltmeter movement may be burned 
out. 

(2) Capacitors must always be discharged be- 
Fore resistance measurements are made. ‘This is a 
very important point when checking power sup- 
plies that are disconnected from their load. The 
discharge of the capacitor through the meter will 
burn out its movement and in some cases may be 
dangerous to life. 

(3) Correct use of low and high ranges. A 
simple, important point to be considered when 
using an ohmmeter is when to use the low resist- 
ance range, and when to use the high resistance 
fange. When checking the circuit continuity, the 
ohmmeter should be set on the lowest range. If 
a medium or high range is used, the pointer may 
indicate zero ohms, even if the resistance is as 
high as 500 ohms. When checking high resist- 
ances or measuring the leakage resistance of capa- 
citors or cables, the highest range should be used. 
If a low fange is used, the pointer will indicate 
“infinite” ohms, even though the actual resistance 
is less than a megohm, 

(4) Parallel resistance connections. Ina par- 
allel circuit the total resistance is less than the 
smallest resistance in the circuit. This is a very 
important fact to remember when shooting trouble 
from a schematic diagram. When a resistance is 
measured and the value is found to be less than 
expected, make a careful study of the schematic 
to make sure that there are no resistances in paral- 
lel with the one that has been measured. 

(4) Whenever a resistor is being replaced be- 
cause of low resistance, one terminal should be 
disconnected from the circuit and its value then 
measured to make sure that the low reading was 
not because some part of the circuit was parallel 
with it. 

(2) In some cases it will be impossible to check 
a resistor because it has a low-voltage transformer 
winding connected across it. Where this is true 
and it is important that the resistor be checked, 
one terminal of the resistor should be disconnected 
from the circuit before its resistance is measured. 

(5) Checking grid resistance. When checking 
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grid resistance, a false reading may be obtained if 
the tube is still warm and the cathode is emitting 
electrons. This effect will not be observed if the 
tube has cooled, or if the ohmmeter test leads are 
reversed so the negative ohmmeter test lead is ap- 
plied to the grid. 

(6) Tolerance values for resistance measure- 
ments, Tolerance represents the normal differ- 
ence that may be accepted between the rated value 
of the resistor and its actual value. 

(2) Most resistors that are used in radar cir- 
cuits have a tolerance of at least 10 percent. For 
example, the grid resistor of a stage might have 
a rated value of 1 megohm. If the resistor were 
measured and found to have a value between 
900,000 and 1,100,000 ohms it would be consid- 
ered normal. As a rule the ordinary resistors used 
in circuits are not replaced unless their values are 
off more than 15 to 20 percent. Some precision 
resistors and potentiometers are used. When a 
resistor is used whose value must be very close to 
its rated value, the tolerance is stated. 

(4) The tolerance value for transformer wind- 
ings is generally between 1 and 5 percent. Asa 
rule, a transformer which shows a resistance which 
deviates more than 5 per cent from its rated values 
should be suspected. The transformer should be 
given a chance to cool off before the resistance 
test is made. 

5. Hich ResistANce. Many leakages will not 
show up when measured at low voltages. Most 
ohmmeters use a maximum test voltage of 15 volts 
on the highest resistance range. ee it is nec. 
essary to measure resistance above a a megohms 
or the leakage resistance between con uctors and 
a test cable, the test should be made using an ap. 


RESISTANCE 


VOLTMETER BEING CHECKED 


+300 VOLTS 
POWER SUPPLY 


Rx = 322m (APPROX.) 


EXAMPLE 
V=5 VOLTS. THE METER IS USED ON ITS 300 vo.T 
RANGE AND HAS A RESISTANCE OF 1,000 OHMS—~poo~ 
BANG HMS ~PER 
Ry = 300 X 1,000 300,000 oHMs. 


300 
Rx: 5% 300,000=18 MEGOHMs, 


TL 35530 


Figure 2._ Method of measuring high resistance. 
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plied voltage of 100 volts or more. Where it is 
possible to ground one end of the resistance being 
checked, one of the low-voltage power supplies 
in the equipment can be used to provide about 300 
volts for making these high-resistance measure- 
ments. The manner in which such measurements 
are made is indicated in figure 2. 

This method should be used only when the re- 
sistance being measured is very high. Care should 
be taken not to handle the meter after the circuit 
has been completed. The meter used should have 
an ohms-per-volt sensitivity of 1,000 ohms or 
more. ‘The resistance of the meter is equal to the 
ohms-per-volt sensitivity multiplied by the range 
to which the meter is set. The derivation of the 
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Conventional power supply. 


Rm 


00 
formula Ree Vv is shown below. Rx is the 


unknown resistance, Rm the meter resistance, and 
V the voltmeter reading. 


Rx an 300-V 
Rm V 


If Rx is very large, V will be small with compati- 
son to 300. Making the assumption that 300—V 


can be replaced by 300, the formula becomes 
Rx __ 300 hich, when solved for Rx, gi 
Ray Which, when solved for Rx, gives 


> 300Rm 
Sige 


Rx= When making the measurement, 
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the meter should first be put on the 300-volt scale 
to protect it in the case that Rx is very low. If 
the voltage used is not 300 volts, the correct value 
should be inserted in the formula in place of 300. 

c. PRACTICAL EXAMPLE OF RESISTANCE AN- 
ALYsIsS. The low-voltage power supply shown in 
figure 3 will be used in this sample analysis. It 
will be supposed that a fuse in the primary circuit 
of the power transformer has blown out. The 
fault is obviously an overload. The overload may 
be a short circuit in the unit to which the power 
supply furnishes power, a short circuit in the 
power supply, or a short circuit in the primary 
circuit of the transformer. 

(1) Points 1, 2, 3, 4, 5, and 6 on figure 3 rep- 
resent connections to a plug which takes power 
away from the power supply. This plug should 
be disconnected and the blown fuse should be 
replaced. (Since this is a low-voltage circuit, it 
is not likely that any damage will be done by 
blowing another fuse.) Turn the power on. If 
the fuse blows again, it has been proven that the 
fault was not in the unit to which power is sup- 
plied. For the purpose of this discussion it will 
be assumed that the fuse did blow. 

(2) The resistance between point 2 and ground 
should be checked. If this resistance is within 10 
percent of 12.400 ohms (the sum of the resist- 
ances in the bleeder chain equals 12,400 ohms), 
the fault is in the secondary or primary of the 
transformer. For this analysis it will be assumed 
that the resistance was found to be much less than 
12,400 ohms. 

(3) If the resistance between point 2 and 
ground is found to be zero, capacitor C3 must be 
shorted. In order to test the capacitor, its lead 
should be disconnected from point M (fig. 3). 
The actual resistance of the capacitor can then be 
measured. 

(4) If the resistance between point 2 and 
ground is found to be about 550 ohms, it 1s indi- 
cated that C2 is shorted. This is known because 
L1 has a resistance of 550 ohms. C2 can be tested 
by disconnecting it from ground and measuring 
its resistance. 

(5) If the resistance between point 2 and 
ground is found to be about 850 ohms, it is indi- 
cated that either the rectifier tube, the filament 
winding, or capacitor C has a short in it. To tell 
which is shorted, remove the tube from its socket 
and again measure the resistance between point 2 
and ground, If the fault is still there, it is known 
that it is in capacitor C or the filament winding. 
If the fault cleared up when the tube was removed, 
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the fault must have been in the tube. 

(6) If the resistance between point 2 and 
ground is about 1,000 ohms, it is doubtful whether 
the fault is in the circuit to the right or the left 
of point M. To isolate the fault, disconnect the 
circuit at M. If the resistance between point 2 
and ground is still much less than 12,400 ohms, 
it is known that the fault is in the bleeder chain. 
To check the chain, proceed as follows: 

(a4) Measure the resistance between points 2 
and 3. If it is not close to 4,700 ohms, this re- 
sistor should be replaced. 

(4) If the above check is satisfactory, the re- 
sistance between points 3 and ground should be 
checked. From the diagram it is seen that the 
reading should be 7,700 ohms. If it is zero, first 
disconnect C4 and check it. If C4 js normal the 
3,200-ohm resistor should be checked, If the re- 
sistance between 3 and ground is greater than 
zero but much less than 7,700 ohms, disconnect 
capacitors C4, C5, and C6 from the circuit. The 
capacitors and the 1,500-ohm and 3,000-ohm re- 
sistors should then be checked individually, 


6. Capacitor Tests 

Capacitors which are leaky or shorted wil] show 
up in resistance checks of the stage. A Capacitor 
which is suspected of being open can best be 
checked by shunting a good capacitor across jt 
In intermediate-frequency (i-f) circuits, the lead 
to this capacitor must be kept as short as the Origi- 
nal capacitor leads. In the case of video and low. 
frequency circuits (less than 1 megacycle), the 
test capacitor leads may be several inches long, 


7. Current Measurements 


Current measurements, other than those indicated 
by the panel meters, are not ordinarily required j 
trouble shooting in the radar set. Under special 
circumstances where the voltage and resister, : 
measurements by themselves are not Sufficient . 
localize the trouble, a current measurement can be 
made by opening the circuit and connecting me 
ammeter to measure the current. This eisenhn. 
is not recommended except in very difficult pr 

a. When the meter is inserted in a circuit in this 
way to measure current, it should always be in- 
serted next to the cold end of the resistance, For 
example, when measuring plate current, the meter 
should not be inserted next to the plate of a tube 
but should be inserted next to the end of the re. 
sistor which connects to the power. This precau- 
tion is necessary to keep the meter from upsetting 
the r-f voltages. 


Caution: A meter has minimum protection 
against damage when it is used to measure cur- 
rent. Always set the current range to the highest 
value and, if it is necessary, decrease the range to 

ive a more accurate reading. Avoid working 
close to full-scale reading, because this increases 
the danger of overload. 

4. In most cases, the current to be measured 
flows through a resistance which is either known 
or can be measured with an ohmmeter. In such 
instances, the current flowing in the circuit can be 
determined by dividing the voltage drop across 
the resistor by its resistance value. In this con- 
nection, the drop across the cathode resistor is a 
convenient method of determining the cathode 
current. For an example, see paragraph 4d. 


8. Tubes 

a. Tube FaiLures. Tube failures are respon- 
sible for a large percentage of the faults which 
occur in radar sets. There are, however, too many 
tubes in a radar set for a trouble shooter to attempt 
to find a fault by indiscriminate tube changing. 
Tube changing should not be resorted to until the 
fault has been traced to a particular stage. 

1) When a new tube is put into a circuit, the 
position of all controls should be noted before any 
controls are changed. If retuning the controls 
with the new tube in the circuit does not correct 
the abnormal condition, the controls should be 
returned to their original position and the old tube 
should be put back in the circuit, unless a tube 
test has shown the tube to be definitely bad. 

(2) In many radar circuits the interelectrode 
capacitance is a part of the tuned circuit. When 
tubes are switched, the tuning of the circuits is 
upset and, if enough tube substitutions are made, 
the set can be thrown seriously out of alignment 
as a result of the tube changes. 

3) When a tube is replaced in a circuit, it 
should be definitely decided whether or not the 
old tube is to be kept. Unless a great deal of 
thought is taken in the matter of changing tubes, 
the spares box will become full of tubes whose 
exact age and condition is uncertain. 

b. TupeE CHECKING. The tube checker sup- 
plied with Radio Sets SCR-270-(*) and SCR- 
271—-(*) is explained in chapter 2. This checker 
will not test the performance of high-voltage tubes 
and rectifiers and the special tubes in the keyer 
and rectifier, but it is useful for checking receiving- 
type tubes used in the various components. 

(1) The indication of a tube checker is not 
always conclusive, because the tube is not checked 


under the same conditions under which it oper- 
ates in the stage from which it was removed. For 
this reason, the final test of a tube must be its re- 
placement with a tube which is known to be good. 
If the equipment performs with a new tube and 
it does not function with the suspected tube, obvi- 
ously the suspected tube is defective. In many 
instances it is quicker and more reliable to replace 
a suspected tube with a tube which is known to 
be good than to check it with the tube checker. 

(2) An operating chart and an instruction book 
are provided with the tube checker. The controls 
of the tube checker are set for each tube type, 
according to the instructions contained on this 
chart. The number of controls, their arrange- 
ment, and their settings vary with different types 
of tube checkers. 


9. Checking Waveforms 


a. SIGNAL TRACING. Basically, signal tracing 
amounts to following the progress of a signal 
through a circuit. By signal is meant a video sig- 
nal, a sweep voltage, or any other waveform 
which appears in the various parts of the equip- 
ment. A departure from the normal waveform 
indicates a fault located between the point where 
the waveform is last normal and the point where 
it is observed to be abnormal. For example, if a 
waveform is observed to be normal at the grid of 
a stage and abnormal at the plate of the same 
stage, this indicates the trouble lies in that stage. 
The following subparagraphs give some hints of 
use in signal tracing. See 4 and ¢ below to tell 
how to use the test oscilloscope. 

1) When the waveform of a multivibrator, a 
blocking oscillator tube, or similar circuit is found 
to be wrong, the tube should first be replaced 
before any further tests are made. If replacing 
the tube does not correct the waveform, place the 
original tube back in the socket. 

(2) In some cases the expected waveform may 
not be found in a particular component. The fault 
need not necessarily be in the component. It 
should be remembered that in radar equipment 
the operation of a particular component is often 
dependent upon a synchronizing or triggering 
pulse from another component. The point at 
which to start signal tracing a component ts at 
the input of the synchronizing voltage. 

b. Use or Test Oscitioscopr. Waveforms 
are the basis of radar operation. The outstanding 
advantage of the oscilloscope (or scope as it will 
be called) is that it can be used to observe and 
to measure waveforms at the various test points 
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in the equipment. By comparing the observed 
waveform with the actual reference waveform 
shown in the data, the fault can be rapidly local- 
ized. If, however, waveforms are measured at 
random without a logical procedure such as that 
originating with the starting procedure, the result 
may be a loss of time in finding the fault. The 
measurements of the waveforms with the test oscil- 
loscope involve several essential points, covered 
in the following subparagraphs: 

(1) Initial adjustments. The oscilloscope must 
be set up in accordance with definite instructions. 
Detailed instructions for Oscilloscope I-134-A are 
given in section VI, chapter 2. 

(2) Sweep frequency. The sweep frequency 
should be adjusted to a frequency lower than the 
repetition frequency of the waveform being ob- 
served. For ordinary measurements, it 1s recom- 
mended that the sweep frequency be adjusted so 
that two or three cycles of the waveform appear 
on the screen. Where more detail is desired, the 
sweep amplitude may be increased to spread the 
waveform. 7 

(3) Synchronization. Excessive synchronizing 
voltage should be avoided. If the SYNC control 
is advanced too far, the sweep will become non- 
linear, with the result that the waveform will be 
distorted. Be sure the fine-frequency control on 
the scope is properly set so as to obtain a nearly 
stationary image. Then advance the SYNC con- 
trol only far enough to make the trace stationary. 

(4) Sixty-cycle pick-up. If some fault is pres- 
ent, it may be impossible to obtain a stationary 
pattern, even though the oscilloscope frequency 
control is properly adjusted. This effect is most 
commonly due to the presence of 60-cycle modula- 
tion or 60-cycle pick-up combined with the ob- 
served waveform. To check whether this defect 
is present, turn the oscilloscope sweep frequency 
to 30 cycles. If the effect is due to lines pick-up, 
a stationary pattern will be observed. The inside 
of this pattern will, of course, be more or less 
“filled,” because of the much higher frequency 
of the waveform being observed. 

(5) Reactions of scope on waveform. In con- 
nection with the waveforms observed on the oscil- 
loscope, it must be kept in mind that the oscillo- 
scope, because it shunts capacitance and resistance 
across the circuit, modifies the actual operating 
waveforms present in the circuit. However, it 
does not affect the usefulness of waveform meas- 
urements, because the reference waveforms shown 
in this manual were taken with a typical oscillo- 
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scope under the same conditions as when the re- 
pairman takes the waveforms. 

(6) Test leads. Avoid the use of a shielded 
test lead or twisted leads when taking waveforms. 
Either shunts a capacitance across the circuit under 
test and distorts the waveform, so that it will differ 
from the waveform shown in the data. The wave- 
forms shown in the test data were taken by using 
an unshielded lead. The ground lead should be 
connected at all times. 

(a) Keep the ungrounded oscilloscope test lead 
away from other circuits to avoid the possibility 
of feedback being introduced. The test leads 
should be brought away from the test points in 
a way which introduces the minimum amount of 
coupling to other stages, 

(4) The leads to the oscilloscope must be kept 
short when measuring grid voltages from dies 
where the grid capacitors are small. The smallest 
reaction on the waveform js introduced wited 
measuring the voltage across the Output (cathode) 
of a cathode follower, and of course acros 
impedance circuits in general. 

c) In measuring waveforms in high-; 
ane do not handle the “hot? ie wok a 
this precaution is not observed, the waveform will 
be distorted as a result of loading the circuit and 
picking up 60-cycle voltage. 

(d) A misleading indication may sometimes be 
obtained as the result of a signal voltage Picked 
up. For example, a plate-to-grid coupling Capaci- 
tor may be open, yet a signal will appear on the 
oscilloscope. This effect, which occurs most Often 
in circuits carrying narrow-pulse waveforms, can 
be recognized because the waveform will be re. 
duced in amplitude below the normal and will be 
distorted because the high-frequency components 
are over-emphasized. 

(7) R-F and I-F circuits. Do not attempt to 
measure voltages or waveforms in any of the r-f 
or i-f circuits, These frequencies are beyond the 
range of ordinary test oscilloscopes, and no indi- 
cations which are useful in trouble shooting can 
be obtained. 

(8) Reversing line plug. In some instances, a 
more stable pattern may be obtained by reversing 
the a-c line plug of the scope circuit. ‘This may 
reduce the amount of 60-cycle pick-up if it hap- 
pens to be troublesome. 

(9) Relative amplitude. In following the path 
of the signal through a component, the amplitude 
of the waveform will usually increase as the 
checking point is advanced from the input stage 
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toward the output stage. As the reference wave- 
forms show, however, this is not always true. For 
example, when going from the grid to the cathode 
of the cathode-follower stage, there is a loss in 
signal amplitude of about 10 percent or more. 
This is a normal condition. Another example is 
in connection with wave-shaping circuits, where a 
decrease in the width of a signal is sometimes 
accompanied by a decrease in amplitude (as in 
differentiating circuits). These points are taken 
care of when the actual waveform is compared 
with the reference waveform. 

10) Calibration. If it is necessary to measure 
the actual voltage of the waveform, the scope must 
be calibrated. Calibration consists of finding how 
many volts correspond to a 1-inch deflection on the 
screen of a scope, that is, in finding the sensi- 
tivity of the scope. Calibration procedure for the 
scope provided with Radio Sets SCR-270-(*) 
and SCR-271—(*) will be discussed in section VI, 
chapter 2. 

(11) High-voltage measurements. When volt- 
ages above a few hundred volts are being meas- 
ured, turn the power OFF on the component 
under test, and connect the test lead. Note that 
most of the test jacks do not have blocking capaci- 
tors so as to permit measurements of a d-c voltage 
at the test points. 

c. COMPARISON OF WAVEFORMS. ‘The follow- 
ing points should be noted when a reference wave- 
form is compared with the actual waveform taken 
at a point in the equipment. If there is no fault 
in the circuit or equipment, the two waveforms 
should be quite similar. However, in some in- 
stances differences in shape may occur for the fol- 
lowing reasons: 

(1) The test leads to the scope may not be 
placed in the same manner. 

(2) A different scope may be used, having 
values of input resistance and capacitance which 
differ from those of the scope used in taking the 
reference waveforms. 

(3) The various controls in the equipment may 
not be in the same position as when the reference 
waveforms were taken. Note the conditions speci- 
fied in the reference waveform. 

(4) The same number of cycles may not be 
present. 

(5) The vertical or horizontal amplitudes ot 
the reference and the test patterns may not be pro- 
portional. This will produce apparent differences 
in the shape of the two waveforms, when there 
is actually no real difference. 


(6) Whether or not a waveform is regarded 
as abnormal will depend upon the symptom ac- 
companying the fault which is being traced. If 
it is considered that the fault is such as could be 
caused by a minor difference in waveform at the 
point under test, then this discrepancy should be 
considered as significant. Otherwise, time should 
not be spent in hunting down the cause for rela- 
tively minor differences between the shape of the 
reference waveforms and the test waveforms. 


10. Use of Signal Generator 

Signal generators are used to locate defective 
stages in radar receivers and to align the i-f 
amplifiers. 

a. SIGNAL TRACING. The signal generator out- 
put is fed to the first i-f stage, and the progress 
of the signal is then traced through the receiver. 
The procedure is indicated below: 

(1) The signal generator frequency should be 
set to the i-f frequency of the radar receiver. The 
output of the signal generator should be ampli- 
tude modulated at an audio-frequency (a-f) rate 
of between 400 and 10,000 cycles per second 
(cps). For information concerning the setting up 
of the signal generator, see chapter 2. 

(2) The leads from the signal generator to the 
receiver should be made as short as possible. A 
coupling capacitor should be inserted in the hot 
lead. For frequencies above 20 megacycles (mc) 
the capacitance of the coupling capacitor should 
be in the neighborhood of 0.005 microfarads (ttf). 

(3) The i-f signal should be coupled, via the 
coupling capacitor, to the grid of the first i-f stage. 
If no output is shown on the radar scope, a test 
oscilloscope should be connected to the plate of 
the detector. If no output is seen on the oscillo- 
scope it can be assumed that the fault lies in 
or between the first i-f amplifier and the detector. 
The procedure in that case is discussed in (a) 
below. If a sinusoidal waveform having the same 
frequency as the chosen modulating frequency is 
seen, the i-f stages and the detector are known 
to be operating. In that case, the test oscilloscope 
should be connected to the plate of the output 
stage of the receiver. If no output is seen there, 
the fault is known to lie in or between the first 
video amplifier and the output stage. The pro- 
cedure in that case is as indicated in (>) below. 

(a) If the fault is found to be in the i-f stages 
or the detector, connect the signal generator to 
the grid of the middle stage of the i-f amplifier. 
If there is a normal output from the detector, it 


is known that the fault is in one of the first i-f 
stages. If the detector has no output, the fault 
is known to lie in or between the middle stage 
and the detector. By moving the signal generator 
output either forward or backward, stage by stage, 
the faulty stage can be rapidly located. In order 
to locate the defective part in the stage (2), the 
tube should first be changed. If replacing the tube 
does not clear up the fault, make a resistance-volt- 
age check of the stage. 

(4) If the fault is found to be in the video 
amplifiers, the signal generator should be left con- 
nected to the first i-f stage and the test oscillo- 
scope should be moved from the grid to the plate 
of each video stage until the defective stage is 
located. If changing the tube does not correct 
the fault, make a resistance-voltage check to locate 
the defective part. 

b. I-F ALIGNMENT. A signal generator is used 
in aligning i-f stages. The modulated output is 
fed to the grid of the stage preceding the stage 
being aligned. This is done to prevent the shunt- 
ing effect of the signal generator from upsetting 
the circuit being aligned. The stage closest to the 
detector is aligned first. By working backward 
through the i-f stages, they are all brought into 
alignment. Each stage is adjusted to produce 
maximum indication on the oscilloscope. The 
stages should be adjusted with a nonmetallic align- 
ing tool. If no tool is available, one can be made 
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from any wooden rod. At all times use the 
minimum signal generator output that will pro- 
duce a satisfactory indication. 


11. Replacing Parts 
Careless replacement of parts often makes the 
occurrence of new faults inevitable. The follow- 
ing points should be considered: 

4. Before a part is unsoldered, note the position 
of the leads. If the part has a number of con- 
nections to it, suchas a transformer has, the leads 
should be tagged. 

b. Care should be exercised not to damage other 
leads by pulling or pushing them out of the way. 

¢. Do not allow drops of solder to fall into the 
set, since they may cause short circuits. 

ae IN carelessly soldered connection may create 
a new fault. It is very important to make well- 
soldered joints since a poorly soldered joint is one 
of the most difficult faults to find. 

e. When a part is replaced in r-f or j-f circuits 
it must be placed exactly as the Original one was. 
A part which has the same electrical value, but 
different physical size, May cause trouble in high- 
frequency circuits. Particular attention should be 
given to proper grounding when replacing a part. 
Use the same ground point as jn the original 
wiring. Failure to observe these Precautions ma 
result in decreased gain, or possibly in oscillation 
of the circuit. 


CHAPTER 2 


TEST INSTRUMENTS 


Section |. GENERAL INFORMATION , 


12. Introduction 

a. Know your test instruments! Upon the thor- 
ough knowledge of the purpose and use of these 
instruments depends the speed, accuracy, and effi- 
ciency with which defects can be located and 
repaired. 

4. There is no time for guesswork or hit-and- 
miss methods when trouble develops in any of 
the station components: If the station is to be 
kept on the air or if serious damage to the station 
equipment is to be averted, the trouble must be 
traced quickly to its source. The proper test in- 
strument will be an invaluable aid in this connec- 
tion. In fact, efficient trouble shooting is almost 
impossible without complete familiarity with and 
experience in the use of test instruments. 

c. Each test instrument is designed for specific 
functions and applications. Unless these functions 
and applications are thoroughly understood, the 
information obtained from the meter readings may 
be inaccurate, and the instruments themselves may 
be damaged. An example of the thought required 
in selecting and applying the proper instrument is 
demonstrated in the use of the voltmeter. Ip this 
instrument, the sensitivity factor plays an import- 
ant role in voltage measurements. Within the 
same circuit, a high-resistance voltmeter may show 
one reading, while a low-resistance voltmeter may 
show another. Thus it is important when making 
measurements to select the best meter available to 
make these measurements accurately. If an un- 
suitable meter must be used, the error introduced 
by the meter must be accounted for. 

d. Unfortunately, there is only a limited variety 
of test equipment available in the field. There- 
fore, learn the exact range and limitations of the 
instrument on hand and interpret the meter read- 
ings accordingly, making allowance for any margin 
of error introduced when the test equipment is 
connected in the circuit. For this reason, it must 
be borne in mind that when measurements are 
made in the station components and are compared 
with those in chapter 4, apparent differences in 


the two measurements may be due to the fact that 
like instruments may not have been used in both 
cases. 

é. In reading this section, frequent reference 
to the explanatory illustrations and schematic dia- 
grams will aid in clarifying the application and 
Operation of the test instruments. 


13. Precautions 
Test instruments must always be handled with 
care. Improper treatment can easily damage deli- 
cate parts in the instrument, seriously interfere 
with meter accuracy, and even cause personal harm 
to the user. Properly used, an instrument ts an 
invaluable aid in trouble shooting and repair. 
Carelessly handled, the same instrument may be 
valueless in securing correct measurements. If 
at any time the meter should be damaged, the 
officer in charge must be notified of the damage 
before the slightest repair is attempted. State 
what is wrong with the instrument and, if neces- 
sary, have the instrument sent back to the depot 
for repairs or replacement. Certain precautions 
should be followed in handling each type of test 
instrument. These rules are discussed in detail 
in the proper subdivisions of this section. In addi- 
tion to these specific precautions, the following 
general rules should be observed: 

a. HANDLE WITH Care. Avoid dropping or 
unnecessarily jarring a meter. Such a shock may 
injure the delicate mechanism or throw vital parts 
out of balance. Handle the meter as though it 
were a finely made watch. 

6. KEEP THE INSTRUMENT CLEAN. Dust and 
dirt will interfere with the efficient operation of 
a meter. Keep-it thoroughly clean at all times. 
However, do not attempt to use a cleaning cloth 
on the meter while a reading is being taken. Fric- 
tion will cause an electrostatic charge to form on 
the glass face of the meter, which will attract the 
pointer and often cause large errors in the reading. 
If such a charge accumulates, it can be removed 
by breathing on the glass. 


c. Do Not OVERLOAD THE METER. Overload- 
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ing will damage a meter. Before connecting a 
voltmeter across a Circuit or an ammeter into a 
circuit, always be sure that the meter is capable 
of withstanding the load to which it is being sub- 
jected. On a multiscale voltmeter, if the approxi- 
mate voltage is not known, set the meter to the 
highest voltage scale to make the first measure- 
ments. If no indication is obtained, set the meter 
to a lower scale and continue this process until 
the meter shows a readable indication. This same 
procedure applies to ammeters and milliammeters. 
By following this process, overloads can be 
avoided. Remember that an overload may cause 
the pointer to swing heavily against the peg, bend- 
ing the pointer and damaging the meter move- 
ment. 

d. CONNECT THE MesTEeR Property. The 
meter pointer may be damaged if the proper polar- 
ities are not observed when connecting d-c meters 
in a circuit. In a-c meters, the current is continu- 
ally reversing. A-c meters, therefore, do not have 
a positive and negative terminal. In a d-c meter 
connection, the positive side of the circuit must 
be connected to the positive (red) terminal of 
the meter. The negative side of the circuit must 
be connected to the negative (black) terminal of 
the meter. This precaution will prevent the meter 
pointer from swinging heavily against the peg, 
damaging the pointer or the meter movement. 

e. CHECK THE ZERO SETTING. Before using a 
meter, place the meter in the position in which 


it 1s to be used, and note whether the scale pointer 
is precisely on the zero mark. For an exact read- 
ing, the line of vision should be directly over the 
meter pointer. If the pointer is not on the zero 
line, it should be adjusted. This is accomplished 
by turning the screw at the bottom of the meter 
until the pointer is on the zero line. 


14. Test Equipment RC-70-A 


a. Test Equipment RC-70—A, described in this 
section, is an assembly of equipment provided for 
the maintenance and adjustment of the radio set 
discussed in this manual. 

b. In using the test equipment, the technician 
should bear in mind that frequently the most obvi- 
ous defect is the one that is overlooked, A unit 
which is not working properly should be given an 
over-all inspection. Only after the technician has 
completed a thorough visual examination should 
he check for more complicated defects which in- 
volve the interior elements of a unit; however, 
proper use of this equipment will save much time 
and work in locating failures. 

c. Some sets of Test Equipment RC-70—A may 
be supplied with an analyzer made by the Precision 
Apparatus Company; others may be supplied with 
one made by the Weston Electrical Instruments 
Company. Therefore, both models will be de- 
scribed. If the radar repairman becomes familiar 
with these instruments, he will have no trouble 
using other types which he may encounter. 


Section Il. ANALYZER I-153-A 


15. Precision Analyzer, Series 856 


a. FUNCTION. The precision analyzer, series 
856, is an analyzer capable of measuring volts, 
ohms, amperes, or milliamperes. The instrument 
has two sensitivities for d-c voltage measurement: 
20,000 ohms-per-volt and 1,000 ohms-per-volt. 

b. RANGES. (1) D-c voltage. Seven ranges: 
from zero to 3; 12; 60; 300; 600; 1,200; 6,000. 

(2) A-c voltage, Seven ranges: from zero to 
3; 12; 60; 300; 600; 1,200; 6,000. Sensitivity: 
1,000 ohms-per-volt. 

(3) D-c current. Seven ranges: from zero to 
60; 300 microamperes; from zero to 3; 30; 120; 
600 milliamperes; from zero to 12 amperes. 

(4) Resistance. Three ranges: from zero to 
6,000; 600,000 ohms; from zero to 60 megohms. 
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(5) Output. Seven ranges: from zero to 3; 
12; 60; 300; 600; 1,200; 6,000 volts. Sensitivity: 
1,000 ohms-per-volt. 

c. LOCATION AND PurPosE OF CONTROLS (fig. 
4). (1) Switches and jacks, The selector switch, 
located in the center directly below the meter, is 
used for selecting ranges of 3 to 600 volts, 3 to 
600 milliamperes, and the resistance ranges. When 
measuring within these ranges, the test leads 
should be inserted in the two jacks located in 
the lower right corner that are labeled — TEST +. 
The selector switch is not used for ranges of 60 
to 300 microamperes, 1,200 to 6,000 volts, or 12 
amperes. 

(2) Sensitivity-control switch. The sensitivity- 
control switch, located at the right of the selector 
switch, is used to select a sensitivity of 1,000 ohms- 
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Figure 4, 


per-volt or 20,000 ohms-per-volt d-c. It is also 
used for a-c voltage measurements. When using 
the analyzer on the voltage ranges, select the sensi- 
tivity to fit the circuit under test. If the circuit 
under test is of low resistance, set the sensitivity- 
control switch to the left position for the 1,000 
ohm-per-volt meter. When making measurements 
in high-resistance circuits, set the sensitivity-con- 
trol switch to the right-hand position for the 
20,000 ohm-per-volt meter. The total effect upon 
the current will be small and will not materially 
affect circuit operation. The center position is 
used only for a-c volts with one sensitivity, that 
is, 1,000 ohms-per-volt. 

(3) Zero ohms-adjustment switch. The zero 
ohms-adjustment switch, located at the left of the 
selector switch, is used to adjust the meter pointer 
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to full-scale deflection when using the instrument 
as an ohmmeter. 

d. How To UsE THE ANALYZER. Before using 
the analyzer for any of the following measure- 
ments, check to see that the pointer is at the left- 
hand side on the scale. If the pointer is not at 
the zero mark, turn the adjuster screw on the meter 
to reset the pointer. 

e. D-c MEASUREMENTS. (1) Scale: Zero to 
600 milliamperes. (a) With the range-selector 
switch, select the range to be used. 

(4) Set the sensitivity-control switch to the 
D. C. 20,000 OHMS-PER-VOLT position. 

(c) Insert the test leads in the jacks marked 
—TEST-+. 

(d) Connect the test leads in series with the 
circuit. 
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Caution: Be sure to observe polarity. 

(2) Scale: Zero to 60 microamperes or 300 
microamperes. (a) Set the selector switch to the 
30 MA position. 

(4) Set the sensitivity-control switch to the D. 
C. 20,000 OHMS-PER-VOLT position. 

(c) Insert one test lead in the jack marked 
=LEST: 

(d) Insert the other test lead in either the +-60 
MICROAMPS jack or the +300 MICROAMPS 
jack, depending upon the range desired. (Both 
jacks are located in the upper left corner.) 

(e) Connect the test leads in series with the 
circuit. 


(3) Scale: Zero to 12 amperes. (a) Set the 


‘selector switch to the 600 MA position. 


(>) Set the sensitivity-control switch to D. C. 
20,000 OHMS-PER-VOLT, 

(c) Insert both test leads in the jacks in the 
lower left corner labeled —12 AMPS+. 

(4) Connect the test leads in series with the 
circuit. 

(4) Scale readings for d-c measurements. Use 
the following procedures when determining scale 
readings for d-c measurements: 

(4) Zero to 60 microamperes: read directly on 
the 60 scale. 

(4) Zero to 300 microamperes: read the 30 
scale and multiply the reading by 10. 

(c) Zero to 3 milliamperes (ma): read the 30 
scale and divide the reading by 10. 

(4) Zero to 30 ma: read directly on the 30 scale. 
(e) Zero to 120 ma: read directly on the 120 
scale. 

(f) Zero to 600 ma: read the 60 scale and 
multiply the reading by 10. 

(g) Zero to 12 amp: read the 120 scale and 
divide the reading by 10. 

f. D-c VoLraGe Measurements. (1) Scale: 
Zero to 600 volts. (a) Set the selector switch to 
the desired voltage range. 

(4) Set the sénsitivity-control switch to the 
desired sensitivity (1,000 ohms-per-volt, or 20,000 
ohms-per-volt) . 

(c) Insert both test leads in the jacks in the 
lower right corner, labeled —TEST+-. 

(d) Connect the test leads across the circuit. 

(2) Scale: Zero to 1,200 volts. (a) Set the 
selector switch to 600 volts. 

(4) Set the sensitivity-control switch to the 
desired sensitivity (1,000 ohms-per-volt, or 20,000 
ohms-per-volt) . 

(c) Insert one test lead in the jack in the lower 
right corner, labeled —TEST. 
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(d) Insert the other test lead in the jack at right 
of meter, labeled AC-DC +- 1,200V. 

(e) Connect the test leads across the circuit. 

(3) Scale: Zero to 6,000 volts. (a) Set the 
selector switch to 600 volts. 

(4) Do not use the sensitivity-control switch. 
To select sensitivity, insert a test lead in either 
of the + 6,000V. jacks (20,000 OHMS-PER- 
VOLT or 1,000 OHMS-PER-VOLT) depending 
upon the sensitivity desired. (These jacks are 
located at the top right of the meter.) 

(c) Insert the other test lead in the jack in the 
lower right corner, labeled —TEST+-. 

(d) Connect the test leads across the circuit. 

Caution: Be sure to observe polarity. 

(4) Scale readings for d-c voltage measure- 
ments. Use the following procedures when de- 
termining scale readings for d-c voltage measure- 
ments: 

(a) Zero to 3 volts: 
divide the reading by 10. 

(4) Zero to 12 volts: read the 120 scale and 
divide the reading by 10. 

(c) Zero to 60 volts: read directly on the 60 
scale. 

(d) Zero to 300 volts: read the 30 scale and 
multiply the reading by 10. 

(e) Zero to 600 volts: read the 60 scale and 
multiply the reading by 10. 

(f) Zero to 1,200 volts: read the 120 scale 
and multiply the reading by 10. 

(g) Zero to 6,000 volts: read the 60 scale and 
multiply the reading by 100. 

. A-c VOLTAGE MEASUREMENTS. (1) Scale: 
Zero to 600 volts. (a) Set the selector switch to 
the desired voltage range. 

(b) Set the sensitivity-control switch to the 
A.C, position. 


read the 30 scale and 


(c) Insert both test leads in the jacks in the © 


lower right corner labeled —TEST+-. 
(4) Connect the test leads across the circuit. 
(2) Scale: Zero to 1,200 volts. (a) Set the 
selector switch to 600 volts. 
(>) Set the sensitivity switch to the A.C. posi- 
tion. 


(c) Insert one test lead in the jack at the lower 
right corner, labeled —TEST+-. 


(d) Insert the other test lead in the jack at the 


right of the meter, labeled AC-DC +-1200V. 
(e) Connect the test leads across the circuit. 

* (3) Scale: Zero to 6,000 volts. 

selector switch to 600 volts. 


(4) Set the sensitivity-control switch to the 
» AC. position. 


(a) Set the 


(c) Insert a test lead in either of the +6000V. 
jacks (20,000 OHMS-PER-VOLT or 1,000 
OHMS-PER-VOLT) depending upon the sensi- 
tivity desired. 

(¢) Insert the other test lead in the jack in the 
lower right corner labeled —TEST+. 

(4) Scale readings for a-c voltage measure- 
ments. Use the following procedures when de- 
termining scale readings for a-c voltage measure- 
ments: 

(4) Zero to 3 volts: read the lower red scale 
directly. 

(4) Zero to 12 volts: read the upper red 120 
scale and divide the reading by 10. 

(c) Zero to 60 volts: read the upper red 60 
‘scale directly. 

(d) Zero to 300 volts: read the upper red 30 
scale and multiply the reading by 10. 

(e) Zero to 600 volts: read the upper red 60 
scale and multiply the reading by 10. 

(f) Zero to 1,200 volts: read the upper red 
120 scale and multiply the reading by 10. 

(g) Zero to 6,000 volts: read the upper red 60 
scale and multiply the reading by 100. 

h. RESISTANCE MEASUREMENT. (1) Proced- 
ure. (a) Set the selector switch to the scale 
desired. 

(6) Set the sensitivity-control switch at D.C. 
20,000 OHMS-PER-VOLT position. 

(c) Insert both test leads in the jacks in the 
lower right corner, labeled —TEST-+. 

d) While shorting the leads, vary the switch 
labeled ADJUST OHMS until the pointer indi- 
cates full-scale deflection (zero ohms). 

(e) Remove the short from the leads and con- 
nect the leads across the resistance to be measured. 

(2) Scale readings for resistance measure- 
ments. (a) Only the top black scale marked 
OHMS is used when measuring resistance. 

(b) Zero to 6,000 ohms range: read directly. 

(c) Zero to 600,000 ohms range: multiply the 
reading by 100. 

(¢) Zero to 60 megohms range: multiply the 
reading by 10,000. 

i. OUTPUT MEASUREMENT. (1) Set the se- 
lector switch at the voltage desired. 

( 2) For output measurements, use same scale 
readings as for a-c voltage measurements. 

j. BATTERY REPLACEMENT. If, at any time, 
the ohmmeter pointer cannot be adjusted to full- 
scale deflection when the test leads are shorted, 
the batteries should be replaced. Follow this pro- 


cedure: 
(1) Remove the six screws on the meter panel. 


(2) Grasp the meter panel and carefully lift 
it out of the box. It may be necessary to put the 
case on its side for this operation. 

(3) Lay the meter panel face down in front of 
the box. . 

(4) Using a socket wrench, loosen the nuts on 
the battery holders. 

(5) Turn the battery holders clockwise. 

(6) Remove the batteries. 

(7) Unsolder the two leads on the small 114- 
volt cell. 

(8) Using a new cell, solder the black lead to 
the bottom of the cell (negative terminal). Solder 
the read lead to the cell cap (positive terminal). 

(9) Remove the leads from the 221/4-volt bat- 
tery. 

(10) Replace the green lead on the 221/4-volt 
terminal of the new battery. 

(11) Replace the brown lead on the remaining 
terminal of the new battery. 

(12) Insert the new batteries in their proper 
positions in the case. 

(13) Turn the battery holders counterclock- 
wise to hold the batteries in place. 

(14) Tighten the nuts with a socket wrench. 

(15) Replace the meter in the case, taking care 
to avoid damaging any parts. 

(16) Insert and tighten the six panel screws. 

k. SCHEMATIC ANALYSIS. Figure 5 shows the 
schematic diagram for the analyzer. This diagram 
is to be used only when the officer in charge grants 
permission for making emergency repairs on the 
meter. The following discussion is limited to the 
important parts contained in the analyzer. 

(1) The selector switch consists of four gangs 
with 12 contacts each. These contacts control the 
circuit switching used in voltmeter, ohmmeter, and 
milliammeter operation. 

(2) The sensitivity-control switch consists of 
three gangs with four contacts each. The right- 
hand position of the switch allows the meter to 
be used at a sensitivity of 20,000 ohms-per-volt. 
In this case, the only circuits used are the current- 
limiting resistors for voltmeter operation which 
are R1, R2, R3, R5, RG, R8, RY, R10, R11, R12, 
R27, and R28. The center position of the sensi- 
tivity-control switch inserts a rectifier in series 
with the meter to change alternating current into 
pulsating direct current which can be measured 
by the meter. The right-hand position of the 
switch sets a shunt across the meter to lower the 
sensitivity to 1,000 ohms-per-volt. 

(3) The ohmmeter circuit is of the conven- 
tional type with a 221/-volt battery and a single 
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1/-volt dry cell as the source of power. It has 
various scale multipliers: R22, R23, R24, and R14, 
as well as a zero-adjusting resistor R25. 


16. Weston Analyzer, Model 772 


4. FUNCTION. The Weston analyzer, model 
772, is a combination instrument capable of meas- 
uring resistance, a-c and d-c voltages, and direct 
current. It has a sensitivity of 20,000 ohms per 
volt on all voltage ranges. The current drawn by 
the meter at full-scale deflection is only 50 micro- 
amperes. 


b. A-C AND D-C VOLTAGE RANGES. Five ranges: 
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from zero-2.5; 10; 50; 250; and 1,000. 

c. D-c RANGES. (1) Three ranges: zero-10 
50; and 250 milliamperes, 

(2) Two high ranges: zero-1 and zero-10 am: 
peres. 

(3) Two low ranges: zero-100 microamperes 
and zero-1-milliampere. 

d, ResistANCE RANGES. Four ranges: zero 
3,000 ohms; 30,000 ohms; 3 megohms; and 30 
megohms. 

e. OuTpUuT RANGES. Five ranges: zero-214; 
10; 50; 250; and 1,000 volts. 

f. LocaTION AND PurPosE oF CONTROLS. (1) 
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Figure 6. Weston 
Switches and jacks (fig. 6). The selector switch, 
located in the center below the meter, is used for 
selecting ranges of 2.5 to 1,000 volts, 10 to 250 
milliamperes, and the resistance ranges. The test 
leads should be inserted in the two jacks in the 
upper right-hand corner when using these ranges. 
For testing on other ranges, one test lead should 
be inserted in the — jack and the other in the 
proper jack at the top or right side of the meter. 

(2) Ohmmeter adjuster switch. The Ohm- 
meter adjuster switch is located at the right of 
the selector switch. It adjusts the meter hand to 
full-scale deflection, when using the instrument as 
an ohmmeter. 
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How To Usk THE ANALYZER. Before using 

Gc analyzer for any measurement, be sure that the 
pointer is at the zero mark. If it is not, reset the 
pointer by turning the adjuster screw. 

hb; Dc MEASUREMENTS. (1) Medium ranges 
(a) Insert test leads in D.C. MILLIAMPS jacks. 

(4) Set toggle switch to D.C. position. 

(c) Rotate range switch to milliampere range 
desired. 

(d) Connect the meter in the circuit. 

Caution; Observe polarity. 

(e) Take reading on D.C. scale. 

(2) Low ranges. (a) Insert black lead in 
—jack. 
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(4) Insert red lead in + 1 MILLIAMP or (3) Fifty-microampere range. (a) Set toggle 


++ 100 MICROAMP jack, as required. switch to the D.C. position. 
(c) Set range switch to 10 MA. position. (4) Set range-selector switch to the 2.5y po- 
(¢) Connect the meter in the circuit. sition, ; 
(e) Take reading on D.C. scale. (c) Take reading on D.C. scale. 
1.0 AMP, 10 AMP. 
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Figure 7. Weston analyzer, model 772, schematic. 
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Caution: Fifty microamperes is a very small 


amount of current. Be sure the current is below 


this value before using this range. 

(4) High ranges. (a) Insert black lead in 
— jack. 

(4) Insert red lead in ++ 10 or + 1 AMP jack, 
as required. 

(c) Set range-selector switch to the 250 MA. 
position. 

(¢) Connect meter in the circuit. 

(e) Take reading on D.C. scale. 

i, D-€ VoLTaAGE MEASUREMENTS. (1) Insert 
red test lead in D.C. VOLTS +- jack. 

(2) Insert black test lead in D.C. VOLTS 
— jack. 

(3) Rotate range-selector switch to 1,000-volt 
range, then decrease range switch until a reading 
is obtained. 

(4) Take all voltage readings on D.C. scale, 
then multiply reading in accordance with range 
being used. 

j. A-c VOLTAGE MEASUREMENTS. (1) Insert 
both test leads into A. C. VOLTS jacks. 

(2) Set toggle switch to the A. C. VOLTS posi- 


tion. 
(3) Rotate range-selector switch to the proper 


voltage range. 

(4) Take readings on A. C. scale for all ranges. 

&. Use as Output Meter. (1) Insert both 
test leads into OUTPUT METER jacks. 

(2) Set toggle switch to the OUTPUT METER 
position. 

(3) Rotate range-selector switch to the voltage 
range desired. 

(4) Take readings on A. C. scale. 

Note. Output readings will be relative, as a capacitor in 
the meter circuit will cause an error on low ranges. This 
capacitor is limited to 400 volts. Do not use the output meter 
on circuits which exceed this rating. 


], ResistANCE MEASUREMENTS. (1) Insert 
both test leads in OHMS jack. 


(2) Set toggle switch to the OHMS position. 


Section Ill. TEST 


17. Hickok Tube Tester, Model 540 

a. FUNCTION. The Hickok tube tester, model 
540, is used for testing tubes by the electron-emis- 
sion test or mutual-conductance test. The instru- 
ment provides the following four tests for most 
tubes: 


(3) Rotate range-selector switch to the range 
desired. 

(4) Short the test leads together and adjust to 
zero ohms by rotating OHMMETER ADJUSTER 
knob. 

(5) Take resistance readings on top scale, then 
multiply using factor in accordance with selector 
switch position. 

m. BATTERY REPLACEMENT. | If it is impossible 
to zero adjust on any range, the batteries should 
be examined. To do this, remove the four corner 
panel screws and lift the complete panel from the 
case. Remove the two 71/-volt batteries. If the 
pointer will not adjust on the three low ranges, 
but will adjust on the two higher ranges, the bat- 
teries may be exchanged in position. In this way 
it is possible to use the same batteries a while 
longer. This can be done because only one 11/- 
volt cell is used on the three lower ranges. After 
exchanging or replacing batteries, make the proper 
wiring connections and replace the panel on the 
case, 

n. SCHEMATIC ANALYSIS. Figure 7 shows the 
schematic diagram of this analyzer. This diagram 
is to be used only when it is necessary to make 
emergency repairs on the meter which have been 
authorized by the officer in charge. The follow- 
ing discussion will be limited to the most im- 
portant parts of the analyzer. 

(1) The selector switch consists of three gangs 
with 12 contacts each. These contacts control the 
selection of ranges employed for voltmeter, ohm- 
meter, and milliammeter operation. 

(2) The a-c toggle switch is used when meas- 
uring any a-c circuit. 

(3) The ohmmeter circuit is of the common 
type with two 7!/-volt batteries as a source of 
power, and various series resistors. The current 
adjustment for the different ranges is accomplished 
by setting the 15,000-ohm potentiometer at the 
proper point, for full-scale deflection when the 
test prods are shorted together. 


SET I-180-A 


(1) Electron emission. 

(2) Mutual conductance. 

(3) Shorts. 

(4) Gas. 

b, LOCATION AND PuRPOSE OF CONTROLS (fig. 
8). (1) Sockets. Grouped around the top and 
sides of the meter are sockets for testing 4-prong, 


21 


7-PRONG (LARGE AND 
SMALL) 


; PILOT LIGHT SOCKET 


POWER LINE ADJUST 
MAENT METER 


4~PRONG 


7-PRONG MINIATURE 


5 PRONG JUNIOR BANTAM 


NOISE TEST 
SOCKET CONTACT 
SELECTORS 


LINE ADJUSTMENT CONTROL 
COLD CATHODE 
RECTIFIER TEST 
HOT CATHODE 
RECTIFIER TEST 


SWITCH POSITION 
INDICATOR CHART [ 


a 


GAS TEST 


OCTAL 


ACORN CAP PLATE 


LOCTAL 


ACORN 


OCTAI 


MICROMHO SELECTOR 
SWITCH 

CONTROL GRID CAP 
}17N7 RECTIFIER 
MICROMHO METER 
SENSITIVITY CONTROL 


GRID BIAS CONTROL 
POWER ON-OFF SWITCH 


DIODE TEST 
LINE TEST 


| 


| SHORT CIRCUIT TEST 
SWITCH AND TEST 
TUBE TEST SWITCH 


AMPLIFIER TEST 


NEON TUBE LIGHTS WHEN 


ELEMENT IS SHORTED 


FUSE LAMP 


FILAMENT VOLTAGE SELECTOR 


T120275 


Figure 8. Hickok tube tester, model 540, 


5-prong, 6-prong, 7-prong, octal or loctal, acorn, 
Junior Bantam, and miniature tubes. The proper 
color-coded socket f be used when testing octal, 
unior Bantam, or miniature tubes is stated on the 
tube chart. Unless otherwise specified on the tube 
chart, select a black socket to take the proper 
r of prongs. 
ay 51 ee (a) Located directly below the 
meter are five switches labeled A, B, FIL, L, and 
R. For testing purposes, these switches are turned 
to the positions specified on the tube chart for the 
particular tube being tested. 

Caution: Before and after each test always turn 
the A- and B-switches to the No. 1 position and 
the FIL, L-, and R-switches to the maximum 
counterclockwise position. 

Before depressing any test button check the 
FIL switch for proper setting. This switch con- 
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trols the filament voltage. Careless adjustment 
of this switch may burn out a valuable tube. 

(6) The LINE ADJUSTMENT switch is lo- 
cated at left center of the switch panel. This 
switch controls the line voltage, and its position is 
varied to adjust the pointer of the line-voltage 
meter located at the left top corner of the instru- 
ment to the red mark labeled TEST. 

(c) The TUBE TEST switch, located at right 
center of the switch panel, is used in the testing 
of shorts (positions 1 through 5)) iF electron emis- 
sion, and mutual conductance (TUBE TEST post- 
tion). 

(d) The MICROMHOS switch, located at the 
right of the meter, is used to select ranges beyond 
the meter scale. When the tube chart indicates a 
mutual conductance below 3,000, set the 
MICROMHOS switch at the 3,000 position and 


read the scale directly. _Betore testing for gas, 
always turn the switch to 3,000. For mutual con- 
ductance readings between 3,000 and 6,000, set 
the switch to the 6,000 position. Multiply the 
scale readings by 2. For mutual conductance 
values above 6,000, set the switch to the 15,000 
position and multiply the readings by 5. 

(e) The POWER ON-OFF switch, located at 
the right center of the switch panel, is used to 
apply power to the instrument. 

(3) Buttons. (a) The two RECTIFIER 
TEST buttons, located in the lower left corner of 
the switch panel, are used in testing rectifier tubes. 
The button marked STD (standard) is used for 
all filament or heater-type rectifier tubes. The 
button OZ4 is used when testing cold cathode 
tubes. Separate tests for each plate in full-wave 
rectifier tubes can be made. 

(4) The button marked AMPL, which is at 
center bottom of the switch panel, is used when 
designated under the heading of NOTATIONS 
on the tube chart. 

(c) The LINE TEST button, located at the 
lower right corner, is used for testing the amount 
of voltage being supplied to the instrument. 

(d) The DIODE TEST button, located at the 
lower right corner, is used when testing only the 
diode of a tube. 

Caution: Do not press AMPL button or REC- 
TIFIER button when testing a diode. 

(¢) The buttons marked GAS NO. 1 (left cen- 
ter of switch panel) and GAS NO. 2 (bottom 
center of switch panel) are used when making 
gas tests. 

f) The button located directly below the 
MICROMHOS switch is used only for testing 
special 117-volt tubes. 

(4) Tube chart. (a) Directly below the 
switch panel is the tube chart which is controlled 
by a dial knob at the right of the chart. 

(4) Tube numbers are listed in numerical and 
alphabetical order in the first left-hand column. 
When testing a tube, turn the chart until the num- 
bers and letters of the tube to be tested are located 
between the parallel red lines. 

(c) The second column on the chart indicates 
the mutual conductance of the particular tube. 
The next five columns indicate the positions for 
switches A, B, FIL, L, and R. 

(2) The last column (right) indicates whether 
the AMPL, DIODE, or RECTIFIER TEST but- 
tons are to be used and supplies special directions 
for testing particular tubes. 

c. How To Set Up THE TuBE TESTER. (1) 


Plug the instrument into a 110- or 115-volt a-c 
power source. 

(2) Turn the POWER switch to the ON 
position. 

(3) Check to see that the A- and B-switches 
are turned to the No. 1 position and that the FIL, 
L-, and R-switches are turned to a maximum coun- 
terclockwise position. 

(4) Vary the LINE ADJUSTMENT switch 
until the pointer on the small meter is on the red 
line marked TEST. 

d. How to Trst FoR ELECTRON EMISSION, 
(1) Observe the tube number and turn the tube- 
chart knob until that number is located between 
the parallel red lines. 

(2) Insert the tube in the socket of the proper 
size and number of prongs. Use the black sockets 
unless red sockets are specified in the first column 
of the tube chart. Allow the tube to warm up 
for a few seconds. 

(3) Again vary the LINE ADJUSTMENT 
switch until the pointer on the small meter is op 
the red line marked TEST. 

(4) Turn the TUBE TEST switch to the maxi- 
mum clockwise position. 

(5) Turn each of the five upper switches 
marked A, B, FIL, L, and R to the positions desig- 
nated on the tube chart. Check to see that the 
FIL switch is turned to the proper position. 

(6) Depress the AMPL button unless the 
RECTIFIER or DIODE buttons are specified on 
the tube chart. Never use the AMPL button when 
testing rectifier tubes. Note the dial reading (top 
red and green). 

a) If the pointer comes to rest at any place 
on the red (REPLACE) scale, or near the center 
question mark, the tube must be replaced. 

(4) If the pointer comes to rest at any place 
on the green (GOOD) scale, it is an indication 
that the electron emission of the tube is satisfac- 
tory. Proceed with: the next test. 

e, How To Test For SHortS. (1) Check to 
see that the A-, B-, FIL, L-, and R-switches are 
in the positions designated on the tube chart. 

(2) Turn the TUBE TEST switch to the 5 
position. 

(3) Tap the tube and observe whether the lamp 
marked SHORTS emits a flash. 

(4) Turn the TUBE TEST switch to positions 
4, 3, 2, and 1, each time tapping the tube and 
observing whether the SHORTS lamp emits a 
flash. 

(a) If the SHORTS lamp emits a flash at any 
position of the TUBE TEST switch, the tube 
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(2) Turn the L-switch to the 60 positiol, 


(G,.) f 
(3) Press the AMPL button. 


switches are in the positions desi g 


chart. 


f. How to Test For MUTUAL CONDUCTANCE. 
(1) Check to see that the A-, B-, FIL, L-, and R- 


(4) If the SHORTS lamp does not flash, pro- 


should be replaced. 
ceed with the next test. 
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(4) Note the scale reading in micromhos and 
compare the reading to the mutual-conductance 
figure given in the second column of the tube 
chart. 

(a) If there is a wide deviation from the chart 
figure in the scale reading, the tube should be 
replaced. 

(4) If the reading approximates the chart fig- 
ure, proceed with the next test. 

Caution: Do not use the mutual-conductance 
test on rectifier or diode tubes. 

g. How to Test For Gas. (1) Check to see 
that A-, B-, FIL, L-, and R-switches are in the 
positions designated on the tube chart. 

(2) Turn the R-switch completely clockwise. 

(3) Turn the MICROMHOS switch to the 
3,000 position. 

(4) Depress the button marked GAS NO. 1. 

(5) While keeping the GAS NO. 1 button 
depressed, slowly turn the R-switch counterclock- 
wise and observe the meter reading. 

(6) When the meter pointer reaches 100, stop 
turning the R-switch. 

(7) Still keeping the GAS NO. 1 button de- 
pressed, depress the GAS NO. 2 button and watch 
the meter reading. If the meter pointer moves 
more than one scale division, the tube should be 
replaced. 

Caution: After completing the tests for electron 
emission, shorts, mutual conductance, and gas, 
remove the tube from the tester, turn A- and B- 
switches to position 1 and turn FIL, L-, and R- 
switches to maximum counterclockwise position. 

hh, REPLACEMENT OF INSTRUMENT BuLss. If 
either the FUSE bulb or the SHORTS bulb should 
burn out, it should be replaced in the following 
manner: 

1) Replacing the fuse bulb. (a) Remove 
the FUSE bulb from the bayonet-type socket by 
gently pressing the top of the bulb and turning 


the bulb in a counterclockwise direction, The . 


bulb may then be lifted out. 


(4) Secure a new bulb of the same type. 
The legend on the base of the new bulb and the 
color of the bead should be identical with that 
of the defective bulb. 

(c) Insert the new bulb in the bayonet-type 
socket. Press on the bulb and turn in a clockwise 
direction until the bulb is secure. 

(2) Replacing the shorts bulb. (a) Unscrew 
the bulb in a counterclockwise direction and lift 
the bulb from the socket. 

(4) Insert a new bulb of the same type in the 
socket and turn in a clockwise direction until the 
bulb is secure. 

i, ADJUSTING THE MeTeR D1Ats. The point- 
ers on the small a-c voltmeter and on the microm- 
hos meter should both point to zero when the 
instrument is not in use. If the pointer on either 
meter is not at zero, use a screw driver to adjust 
the meter by turning the screw at the base of 
the meter in a’ counterclockwise direction until the 
pointer is in the zero position. 

j. SCHEMATIC ANALYsIs. Figure 9 shows the 
schematic diagram of the circuit used in the tube 
tester. This diagram is to be used only when 
the officer in charge grants permission for emer- 
gency repairs to be made on the tester. The 
following discussion is limited to the important 
parts contained in the tube tester. 

(1) Terminal connections. The terminals of 
the various test sockets are connected to contacts 
on the selector switches. These in turn are con- 
nected to filament-transformer power-supply cit- 
cuits and other controlling switches. 

(2) Line voltmeter. The line voltmeter is 
always connected across the primary of the trans- 
former except when the exact voltage on the 
power source is measured by pressing the LINE 
TEST button. 

(3) Fuse lamp. The fuse lamp is connected in 
the primary of the transformer to protect the in- 
strument. 
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Section IV. TEST SET I-151-A 


18. Signal Generators 

There are two types of signal generators used in 
radar trouble shooting, an audio-signal generator 
and a radio-frequency signal generator. Both of 
these instruments are used in signal tracing and 


signal substitution tests on the various components 
of the unit. The application of these generators 
is discussed in chapter 1 of the text. 

a. An audio-signal generator generates a signal 
covering the audible spectrum from 20 to 15,000 
cycles per second. It is applicable only to circuits 


25 


Hie 


which handle these frequencies. 

b. The radio-frequency signal generator covers 
two bands: 15 to 25 megacycles per second, and 
90 to 125 megacycles per second. The first band 
is used to test and align the intermediate-frequency 
(i-f) circuit of the receiver; the second band is 
used for the same purpose in the radio-frequency 
(1-£) circuits of the receiver. 


19. Basic A-F Signal Generator 


a. Although there are many forms of audio-fre- 
quency (a-f) generators, basically they all consist 
of a means of generating an a-f signal with vacuum 
tubes. This signal is fed to an amplifier stage 
which is transformer-coupled to the output termi- 
nals. The output terminals provide various im- 
pedance taps to match the circuits being used. In- 
cluded within the signal generator is an associated 
power supply for these tubes. 

b. To provide accurate frequency control, some 
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FREQUENCY INDICATOR 
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form of indicator (usually a neon bulb) is used ty 
calibrate the instrument. By means of the NeOy, 
bulb, the 60-cycle line frequency is compared wit) 
the 60-cycle frequency generated by the oscillatoy 
A calibration-adjusting control is used to set th 

oscillator to the point where the neon bulb flicken, 
at an extremely slow rate. At this point, the fre. 


quency generated by the oscillator is the same 


as 
the line frequency. 


20. Hickok A-F Signal Generator, Model 198 

a. FUNCTION. The Hickok a-f Signal genera_ 
tor supplies frequencies which are to be used fo, 
trouble shooting in the audio- and video-frequency 
circuits of the keyer and oscillosco De. 

b. RANGES. (1) 20 to 200 cycles, 

(2) 200 to 2,000 cycles, 

(3) 2,000 to 20,000 cycles. 

¢. LOCATION AND Purpose or 
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Hickok a-f signal generator, model 198. 


instrument are three switches: Z—The RANGE SE- 
LECTOR switch at the left of the instrument 
panel, the FREQUENCY CONTROL switch in 
the center, and the OUTPUT CONTROL switch 
at the right. The three ranges mentioned above 
are selected by the RANGE SELECTOR switch. 
The FREQUENCY CONTROL switch is used to 
obtain frequencies between the limits set by the 
range-selector switch. The OUTPUT CONTROL 
switch varies the amplitude of a signal at the 
output terminals in the lower left corner of the 
signal generator. The POWER ON-OFF switch 
is used to turn the supply of power on or off. 

(2) Buttons. The ADJUST button located in 
the lower right corner is used for calibration pur- 
poses. 

d. How To CALIBRATE THE A-F SIGNAL GEN- 
ERATOR. (1) Remove the cover from the instru- 
ment. 

(2) Plug the power cord into a 110-volt, 50- 
to-60-cycle receptacle. 

(3) Turn the POWER switch to the ON posi- 
tion. Application of power is indicated by a glow 
from the neon lamp. 

(4) Wait approximately 5 minutes to allow 
the generator to reach operating tefnperature. In 
extremely cold climates this warm-up period 
should be extended to 15 minutes. 

(5) Set the RANGE SELECTOR to the 20-to- 
200-cycle position. 

(6) Set the FREQUENCY CONTROL so that 
the scale hairline is over the 60 mark. 

(7) Advance the OUTPUT CONTROL to 
maximum output (100). 

(8) Press the ADJUST button. The neon bulb 
should stay lit or partially dark if the calibration 
is exact. 

(9) If the neon bulb flickers, vary the FRE- 
QUENCY CONTROL slightly clockwise and 
counterclockwise. Watch the neon bulb. If the 
flicker becomes less frequent or stops between 59 
to 61 cycles, the generator is properly calibrated. 

(10) The above test depends, of course, on the 
power generator supplying the 110-volt power. 
If the source of power is not exactly 60 cycles, 
then the signal generator can be adjusted within 1 
cycle on either side of the frequency generated by 
the power source. For example: if the power 
source is 63 cycles, the FREQUENCY CONTROL 
might be turned to show a scale reading of 62, 63, 
or 64 to keep the neon bulb steadily glowing. 

11) If the calibration is off by an amount 
greater than 1 cycle on either side of the frequency 
generated by the power source (that is, if the scale 


reading shows 61 or 65 when the power-source 
frequency is 63), check the dial adjustment as 
follows: 

(2) Turn the FREQUENCY -CONTROL to 
maximum clockwise position. Do not force the 
control. 

(4) Note whether the hairline on the dial lens 
lines up with the red line printed on the scale. 

e. Dia ApjusTMENTS. If the hairline does 
not line up with the red mark, the dial must be 
adjusted. 

(1) Turn the power switch to the OFF posi- 
tion. 

(2) Remove the power supply plug from the 
receptacle. 

(3) Remove the 10 screws from the outer edge 
of the instrument case. 

(4) Slide the instrument from its case. 

(5) Remove the 6XSGT/G tube. 

(6) Using stubby long-nose pliers, loosen the 
two setscrews on the tuning dial shaft. 

(7) Turn the tuning dial by hand until the 
hairline lines up with the red mark. Do not touch 
the FREQUENCY CONTROL switch. 

(8) Tighten the setscrews while holding the 
shaft. 

(9) Vary the FREQUENCY CONTROL 
switch, and observe whether the hairline lines up 
with the red mark when the switch is at the maxti- 
mum clockwise position. If it does not, repeat 
steps (5) through (8) until an exact adjustment 
is made. 

(10) Replace the 6X5GT/G tube. 

(11) Replace the instrument in the case. 

(12) Replace the 10 panel screws. 

(13) Place the power supply plug in the re- 
ceptacle. 

(14) Turn the POWER switch to the ON 
position. 

f. CALIBRATION Procepure. If the hairline 
does line up with the red mark and the calibration 
is still incorrect, notify the officer in charge if it 
is necessary to secure exact calibration of the 
signal generator. The calibration procedure out- 
lined below is very difficult and should be avoided 
if it is at all possible. It is included here only 
for cases of emergency. 

(1) Allow the instrument to heat up for at 
least 14 hour. 

(2) Set the FREQUENCY CONTROL so that 
the hairline is at the 180-cycle mark on the fre- 
quency indicator scale. 

(3) Remove the metal plug from the left side 
of the instrument. 
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Figure 11. Hickok af signal generator, model 198, schematic. 
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g. PRELIMINARY CONNECTIONS. Once the 
signal generator is properly calibrated, test leads 
can be connected to the output terminals. Since 
the application of this signal generator will be in 
gud and plate circuits of various stages in the 
keyer and oscilloscope, the terminals most likely 
to be used are those labeled GND. and 5000. 
Proceed as follows for preliminary connections: 

(1) Connect a 5,000-ohm resistor across ter- 
minals GND. and 5000. 

(2) Connect to the 5,000 tap one terminal of 
a paper capacitor having a capacity of 0.1 micro- 
farad (tf). 

(3) Connect one test lead to the free terminal 
of the paper capacitor. 

(4) Connect the other test lead to the GND. 
terminal. | 

Caution: In using the signal generator, turn 
the OUTPUT CONTROL counterclockwise until 
there is just sufficient output to provide the desired 
amplitude. If the output control is turned on’ for 
maximum output, the distortion caused within the 
oscilloscope, as well as in the circuit being tested, 
will lead to erroneous conclusions. 

h. How To Reap Scares. (1) When the 
range selector is set for the 20-to-200-cycle range, 
read the lowest scale on the indicator. Each scale 
division equals 0.5 cycle. 

2) When the range selector is set for the 
200-to-2,000-cycle range, read the center scale. 
Each scale division equals 5 cycles. 

3) When the range selector is set for the 
2,000-to-20,000-cycle range, read the top scale. 
Each scale division equals 50 cycles. 

7. REPLACEMENT OF TUBES AND LAMps. The 
most probable failure in electronic test equipment 
will occur in the vacuum tubes. All the tubes can 
be replaced easily without affecting the calibration 
frequency or voltage characteristics. It would be 
wise, however, to check the frequency calibration 
if a new 6SJ7 tube should be inserted. The neon 
tube on the front panel should be replaced if it 
becomes defective. The 66-watt biasing lamps 
can be tested with an ohmmeter, and each lamp 
should indicate about 300-ohms resistance. If any 
of these lamps should not show this resistance, it 
should be replaced. 

j. SCHEMATIC ANALYSIS. Figure 11 shows the 
schematic diagram for this a-f signal generator. 
These diagrams are to be used only when the 
officer in charge grants permission to make emer- 
gency repairs on the signal generator. The follow- 
ing discussion is limited to the important parts 
contained in the instrument. 


(1) Oscillator circuit. The signal is generated 
by two tubes operating in a resistance-capacitance 
(RC) oscillator circuit. This circuit is so arranged 
that the audio-frequency voltage generated by 
these tubes has little distortion and high stability. 
Two ganged, variable capacitors are used to set 
the frequency output of the oscillator. The capa- 
citors form part of the RC network which bridges 
the output and input of the amplifier and selects 
the desired operating frequency. One other vari- 
able capacitor is used to adjust the frequency over 
a small range for calibration purposes. 

(2) Amplifier circuit. The oscillator output 
is obtained from a variable resistor (P1) and is 
fed to the push-pull 6SN7 amplifier tube” (con- 
sisting of two amplifier tubes within one enve- 
lope). The signal from the oscillator is fed for 
amplification to the grid of the first amplifier. 
The output signal from the plate is fed to the 
grid of the second tube for inversion. The plate 
outputs of both tubes form a push-pull signal 
which is fed to the output transformer. The sec- 
ondary of the transformer has four taps to allow 
various impedances to be connected. 

(3) Power supply. Power is supplied to the 
oscillator and amplifier tubes by a power trans- 
former, a full-wave rectifier tube (6X5GT), and 
its associated filter. The power supply is regulated 
to maintain constant potentials on the tubes used 
in the circuit so that no variations can enter into 
the signal generator output signal. 

(4) Neon bulb circuit. A neon bulb is con- 
nected across one-half of the high-voltage sec- 
ondary on the power transformer. The bulb glows 
when power is supplied to the transformer 
primary. A switch (S3), with a normally closed 
position, is connected between the neon bulb and 
ground. When calibration is needed, the switch 
can be closed to its other position so that it con- 
nects the neon bulb to the 5,000-ohm tap of the 
output transformer. In this way, one plate of the 
neon bulb is connected to the high-voltage sec- 
ondary of the power transformer, and the other 
plate to the secondary of the output transformer. 
During calibration, when the oscillator is set for 
60 cycles, the 60-cycle outputs of the transformers 
will beat against each other. As a result, the neon 
bulb will flicker according to the beat. When 
both sources are of the same frequency and of the 
same phase, the bulb will remain dark; but if they 
are 180° out of phase, the bulb will remain lit. 
When there is only a slight difference of fre- 
quency, the bulb will flicker accordingly. 
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Section V. SIGNAL GENERATOR I-122-B 


21. Basic R-F Signal Generator 

a. An t-f signal generator is a source of con- 
tinuous-wave radio-frequency oscillations. These 
are generated in some form of oscillator circuit 
which is coupled by the transformer to the output 
terminals and their leads. 

6. To provide a signal which can be used for 
various tests, and especially for alignment of a 
receiver, the continuous wave is modified by some 
form of modulation. This modulation is at an 
audio-frequency rate generated in an a-f oscillator 
contained within the signal generator. The per- 
centage of modulation is 30 percent. 


22. Measurements Corporation R-F Signal 
Generator, Model 78C 
a. FUNCTION. The model 78C standard signal 
generator generates r-f signals which are used in 
signal tracing and alignment of receivers. 
b. RANGES. (1) 15 to 25 mc. 


(2) 90 to 125 me. 

c. LOCATION AND PuRPOSE OF CONTROLS. 
(1) Switches (fig. 12). (4) The POWER switch, 
located directly below the output meter, is used 
to turn on or off the power supply to the instru- 
ment. 

(4) The MODULATION switch, located be- 
low the meter, is used to turn the modulation on 
or off, and to select either 400 or 625-cycle modu- 
lation. 

(¢) The RANGE SWITCH, located below the 
scale, is used for range selection. The lower range 
(15 to 25 mc) can be selected by pushing the 
switch in. The highest range (90 to 125 mc) can 
be selected by pulling the switch out. 

(2) Controls. (a) The tuning control is lo- 
cated on the left side of the instrument and is 
used to select the desired frequency between the 
range limits. 

(6) The OUTPUT control, located directly 
beneath the output meter, is used to adjust the 
pointer on the output meter. The output coupling 
can be varied by means of a sliding attenuator 
control on the right side of the instrument. At- 
tached to this control are the output cable and 
output terminals. The amount of output is indi- 
cated on a scale engraved on the sliding tube. 
When the tube is all the way out, the output is 
1 microvolt, the lowest obtainable. When the 
tube is all the way in, the Output is at a maximum 
of 100,000 microvolts (fig. 13). 
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_ over the designated scale division. 


: 


(3) Frequency calibration chart 
dial setting for the frequency fe F chosen 
from the frequency calibration chart (fig. 12) : 
d. How to Use THe SIGNAL GENERATOR 
(1) Insert the power cord into a 117 volt ling 


range. 

(4) Turn the MODUL : 
ON position. ATOR switch to the 

(5) Consult the scale cha 

= rt f ; 

ment. For example, if the desieey ie adjust, 
read down the left side of the chart &€ is 200, 
mark is reached. Then read across Hee the 209 
the intersection of the curved black € chart ty 
figures at the bottom of the chart ai &. The 
scale reading at the intersection on : Show the 
reading is the designated scale crane This fina} 
desired range is on the lower Scale ae Tf the 
same procedure but carry the range 7 OW th 


; : e 
to the intersection of the curved fi = Bure ACrOsy 


Nore. The lower range (15 to 25 me) j > 
RED. For this range, the RANGE SWITCH ‘ates desi Nate 
in, and the chart reading should be carried to i : Pusha Ss 
higher range (90 to 125 mc) is designated as tt line. TS 
For thig range, the RANGE SWITCH should be pute ;BEACKS 
the chart reading should be carried to the black line ed out ang 
(6) Rotate the tuning-control knob until 
black hairline on the scale cover glass is dit : 
ect y 
(7) Vary the OUTPUT meter control 
until the meter pointer is on the red line a 
reading is obtained, inspect the fuses by he no 
ing them from the front of the instrument rain 
fuses are defective, replace them, * Af the 
(8) Pull out the attenuator control to th 
microvolt position. & Is 
(9) Connect the output plug ¢ 
ot . 
trombone. Pus he receiver 


Nore. 
length. 


(10) Connect a ground wire f 
ae terminal to the receiver ces "4 
11) Set the slidj pede: 
= : ) Sliding tube to the desired signal 

(12) Vary the OUTPUT meter control knob 
until the meter pointer is on the red line. 

e. REPAIRING THE SIGNAL GENERATOR. (1) 


Leads from the plug must not exceed 4 ing 
hes in 
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Figure 12. Measurements Corporation r-f signal generator, 
model 78C. 
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Figure 13. Measurements Corporation r-f signal generator, 
model 78¢, attenuator control, 


Blown fuses must be replaced with a standard 1- 
ampere, type 3AG fuse. If the fuses continue to 
blow after replacement, inspect the VR-150/30 
voltage-regulator tube which is visible through 
the louvres on the right side of the instrument. 
The absence of a purple glow in this tube indi- 
cates trouble in the rectifier tube, power trans- 


‘former, filter capacitors, or line filter. If the 


VR-150/30 tube glows and the proper indication 
cannot be obtained in the output meter, the 
trouble may be in the radio-frequency oscillator 
unit or the supply leads. 

Note. Permission of the offiger in charge must be obtained 
before any repairs are attempted. 

(2) To make repairs inside the instrument, 
proceed as follows: 

(a) Pull out the power supply plug from the 
proper source. 

(4) Place the instrument on its back. 

(¢) Remove the 12 screws around the edge of 
the panel. 

(d) Lift the front panel from the case. All 
components are attached to the front panel. 

(3) To inspect the radio-frequency unit, pro- 
ceed as follows: 

(a) Place the panel face down on a bench. 

(4) Remove the bolt and washer which hold 
the black r-f shield cover in place. After this 
cover is removed, the various supply voltages to 
the oscillator can be checked and the 9002 tube 
can be removed and tested. The 9002 tube should 
have a mutual conductance of 1,800 micromhos 
if measured on a mutual-conductance meter. It 
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may be well to replace the tube, since the tube 
checker may not show whether the tube is capable 
of operating as a high-frequency oscillator. 

Caution: Do not disturb the adjustment of 
the three variable rheostats under any conditions. 

f. ScHEMATIC ANAtysis (fig. 14). The fol- 
lowing discussion is limited to the important parts 
of the signal generator. 

(1) R-F oscillator. The r-f oscillator consists 
of a Colpitts oscillator in a shielded compartment, 
using a type 9002 tube (V3). The output of the 
oscillator is transformer-coupled by the amount 
of coupling between the primary and secondary 
of this transformer. The oscillator is plate-modu- 
lated by the output of 7C5 (V2) which forms 
part of the audio oscillator and is contained in the 
generator. : ; 

2) Audio oscillator. This oscillator is of a 
resistance-capacitance type with two sets of fixed 
values which can be switched to allow oscillation 
at either of two frequencies. The output meter is 
connected to the secondary of the transformer 
which is coupled to the r-f oscillator, This meter 
indicates the amount of grid current flowing in 
the circuit. ‘The plate voltage of the t-£ oscillator 
can be adjusted to keep the oscillation at a set 
value. Output control T10 controls the amount 
of voltage supplied to the r-f oscillator. 

(3) Power supply. The power pe for the 
signal generator is of the full-wave regu me type. 
Included in the primary of the power transformer 
is the filter network which prevents noise from 


affecting circuit operation. 


23. Ferris Microvolter, Model 188 

a, FUNCTION. The microvolter generates an 
r-£ signal which is used in signal-substitution tests 
and alignment of the receiver. ] 

b. RANGES. (1) 18 to 34 megacycles. 

(2) 32 to 60 megacycles. 

(3) 55 to 105 megacycles. 

(4) 100 to 155 megacycles. 

c. LOCATION AND PURPOSE OF CONTROLS. 
(1) Switches (fig. 15). (a2) The POWER 
switch, located at the lower left corner of the 
front panel, is used to turn on or off the a-c power 
to the instrument. 

(b) The MODULATION switch, located to 
the right of the POWER switch, is used to turn 
the modulation signal on or off. 

(c) The range switch, (COIL) at the upper 
right of the front panel, selects one of the four 
frequency ranges of the microvolter. 

(2) Controls, (a) The tuning dial is located 
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Figure 14. Measurements Corporation r-{ signal generator, model 78C, schematic. 
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Figure 15.- Ferris microvolter, model 18B. 


near the top center of the front panel and is used 
to tune to the exact frequency desired. 

(>) The output control is made up of two 
dials. The first is numbered from 1 to 10 micro- 
volts; the second is a multiplier, which is arranged 
to increase the signal output by the factors of 1, 
10, 100, 1,000, or 10,000. These dials are at the 
lower right of the front panel. 

(c) The R.F. VOLTAGE control is located to 
the left of the tuning dial just above the POWER 
switch. This is used to set the reference level 
indicated on the meter above it. 

d. How to USE THE MICROVOLTER. (1) 
Plug the power cord into a 110-volt, 50-60-cycle 
power supply. ‘ 

(2) Turn the POWER switch ON and allow 
the unit to heat for a few minutes. 

(3) Turn the R.F. VOLTAGE control counter- 
clockwise as far as it will go. 

(4) Note the indication on the reference-level 
indicator meter. If the indication is not zero, 
adjust the screw for a zero. meter reading. 

(5) Set the position of the range switch to the 
band to be used. 

(6) Rotate the RF. VOLTAGE control clock- 
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wise, until the reference-level indicator meter 
reads 1 volt. 

(7) Tune the generator to the frequency de- 
sired. After tuning, it will be necessary to reset 
the reference-level indicator to 1 volt, in order to 
read the output directly in microvolts. If for any 
reason (for example, aging of the oscillator tube) 
the reference indication cannot be brought up to 
1 volt, reduce the indication to 0.5 volts, and 
multiply output settings of the attenuator and 
multiplier by 0.5. 

(8) Because of the low output impedance of 
the generator (about 30 ohms), application of 
the instrument to circuits of higher impedance 
requires the insertion of compensating resistors 
or capacitors to make up the required impe- 
dance. 

e. SCHEMATIC ANALYsIS (fig. 16). (1) The 
tubes in this instrument are a 955, used in a 
Hartley oscillating system; a 76, used as a 400- 
cycle oscillator to develop modulating voltage; a 
SY3GT, used as a full-wave rectifier with a 1055A 
neon tube for B-voltage regulation; and a 955, 
connected as a diode rectifier for the r-f reference- 
level indicator. 
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Figure 16. Ferris microvolter, model 18B, schematic. 
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(2) The attenuator system consists of two con- 
trols: a continuously variable resistance calibrated 
from 0.1 microyolt to 10 microvolts; and the mul- 
tiplier unit which is a five-position voltage-divider 
unit with ranges of 1, 10, 100, 1,000, and 10,000 
times the setting of the variable attenuator. The 
maximum output from the generator is 100,000 
microvolts. 

(3) The output cable terminates in a 30-ohm 
load, a fixed resistor contained in a small metal 


housing, which also mounts the two output ter- 
minals. 

(4) The r-f reference-level indicator is a 
vacuum-tube voltmeter of the diode type, using 
a 955 tube with the grid and plate tied together. 
The reference level on this meter for proper ap- 
plication of the attenuator calibrations is 1 volt. 

(5) Tuning is done by a variable capacitor 
with vernier adjustment. Calibration of the device 
is indicated on calibration curves furnished with 
the instrument. 


Section VI. OSCILLOSCOPE I-134-A 


24. Cathode-ray Oscilloscope 


a. The cathode-ray oscilloscope is an electronic 
instrument which is used to plot electrical 
changes visually. This instrument is of great 
value in trouble shooting, for it can be used in 
signal tracing and signal substitution to show what 
is taking place in a circuit. It consists of a cathode- 
ray tube, amplifiers for producing the deflection 
voltages, a linear-sweep generator, and associated 
power supply. 

b. The screen seen through the opening in the 
front of the instrument is the flattened end of the 
cathode-ray tube. This is coated on the inside 
with a substance which will emit light when struck 
by electrons. 

c. Within the glass envelope of the cathode-ray 
tube there are a number of elements which form 
a narrow pencil-like beam of electrons. This beam 
can be moved in any direction by means of vol- 
tages placed on the two sets of deflection plates 
contained in the tube. One of these sets consists 
of horizontal or X deflection plates; the other set 
is composed of vertical or Y deflection plates, 

d. When a sweep voltage is impressed on the 
horizontal deflection plates, the beam of electrons 
is moved from left to right at a linear rate. If, at 
the same time, an alternating current is applied to 
the vertical deflection plates, the total effect is the 
reproduction of a picture on the screen which cor- 
responds to the electrical variation of the voltages. 

e. The intensity or brilliance of the pattern pro- 
duced on the screen is determined by the setting of 
an intensity control. This control applies a vol- 
tage to the control electrode to regulate the num- 
ber of electrons being emitted from the cathode 
of the tube. 
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f. To form the electrons into a beam, a focus- 
ing control is used. This control applies a voltage 
to the focusing electrode in the tube to concentrate 
all scattered electrons. 

yg. Next in line is the anode, This electrode 
has a high positive potential applied to it. Its 
main purpose is to accelerate and attract the elec- 
trons emitted by the cathode. 

h, Beyond the anode are the deflection plates 
which control the position of the beam. To center 
the trace or to move it to any desired position on 
the screen, a d-c voltage is applied to these plates. 
This operation is performed by the horizontal and 
vertical positioning controls. 

i, A frequency control adjusts the frequency of 
the sweep circuit, thus producing a trace on the 
oscilloscope screen. If the sweep frequency 1s the 
same as that of the voltage applied to the vertical 
deflection plates, one cycle will be seen on the 
screen. Any sweep which is a submultiple of the 
applied voltage frequency will increase the num- 
ber of cycles seen on the screen, For example, if 
the sweep frequency is one half of the applied vol- 
tage frequency, two cycles will be observed on the 
screen. 

j. A synchronizing control, usually called a 
SYNCH, applies some of the vertical deflection 
voltage to the sweep generator, causing it to begin 
a trace at the same instant in every cycle. 

k. Voltages used for cathode-ray oscilloscope 
operation are of very high potential, usually in the 
range of 2,000 volts or more. For this reason, any 
internal adjustments required for maintenance 
must be made with the high-voltage supply dis- 
connected. 

Caution: Voltages used in the oscilloscope are 
dangerous. Be careful when replacing tubes or 
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Figure 17. Du Mont oscilloscope, type 224. 


making measurements within the oscilloscope. If 
it is necessary; at any time, to replace the cathode- 
ray tube, use extreme caution in handling the tube. 
This tube has a very high vacuum. If there should 
be any slight defect or flaw in the glass envelope, 
a slight tap may fracture the glass, causing the 
tube to explode. The small fragments of glass re- 
sulting from the explosion will travel at a high 
rate of speed and can cause considerable damage. 
The operator making the tube replacement should 


wear heavy gloves and shatterproof glasses. He 

must handle the tube very gently, paying particu- 
. ¢ « 

lar attention to the way he lays the tube down. 


25. Du Mont Oscilloscope, Type 224 

ad. BUNCTION. The Du Mont oscilloscope, type 
224, is used to observe the waveforms in the va- 
rious components of Radio Sets SCR-270-(*) 
and SCR-271—(*). 

b, LOCATION AND PuRPOSE OF CONTROLS (fig. 
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(1) At the top of the panel, and on either 


u of the screen opening, are two switches la- 
si 


beled DEFLECTION-PLATE CONNECTIONS. 
Prase switches are set for the type of operation 


desired. If the signal is of sufficient amplitude 
for special application, the input is applied to the 
D terminals directly below the switches. The 
switches must be set to the TERMINALS position 
for this type of operation. When the signal is 
weak, and amplification is desired, the switch is 

t Fa the AMPLIFIER position and the terminals 
eos SIGNAL INPUT are used. 


The controls and terminals on the left side of the 

nel are used for the vertical deflection (Y) plates; 
eee ae the right side of the front panel are used for the 
horizontal (X) deflection’ plates. 


NOTE. 


irectly below the screen opening are four 
Me anaied (from left to right) Y POSI- 
TION, INTENSITY, FOCUS, and X POSI- 
TION. The Y POSITION is used to set the ver- 
tical position of the baseline on the cathode-ray 
screen. When this control is turned counterclock- 
wise, the baseline can be moved down; when 
rned clockwise, the baseline can be moved up. 
(3) The INTENSITY control is used to adjust 
the brilliance of the trace on the screen. Clock- 
wise movement increases the brilliance. Counter- 
clockwise movement decreases the brilliance. The 
brilliance of the pattern or trace must not be 
greater than is necessary. If it is too great, the 
screen material will be burned and will require 

eplacement, 

4) The next control in line, labeled FOCUS, is 
used to focus the electron beam. to form a fine spot. 

(5) The fourth control, labeled X POSITION, 
also moves the trace, but in a horizontal position. 
Clockwise movement will adjust the trace to the 
right; counterclockwise movement will adjust the 
trace to the left. 

(6) Below these controls is another set of four 
controls, labeled (from left to right), SYNCH. 
SELECTOR, SYNCH. SIGNAL, FREQ. RANGE, 
and FREQ. VERNIER. The first of these, the 
SYNCH. SELECTOR, is a switch with three posi- 
tions labeled EXT., 60~, and INT. This switch 
selects the desired type of synchronization to be 
used to obtain a stationary pattern on the screen. 
The EXT. (external) position allows the applica- 
tion of the external signal to the sweep generator 
through the terminals labeled EXTERNAL 
SYNCH. SIGNAL and GND. This external sig- 
nal is applied to the sweep generator, causing it 
to begin a sweep at exactly the same instant of 
every cycle. The 60 ~ position connects some of 


tu 
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the voltage from the input line which is a 60-cych,, 
waveform. This voltage allows synchronization, 
at 60 cycles, which can be used for audio-oscilla. 
tor calibration. No external connection is needed 
but extra signal can be applied to the terminal, 


-marked 60 ~, SIGNAL, and GND. The extrem, 


tight position of this switch, labeled INT., is useq 
when synchronization with the waveform on thy, 
Y-plates is desired. 

(7) The next control, labeled SYNCH. SIG, 
NAL, is used to control the phase relationship of 
the synchronizing signal with respect to the wave. 
form being observed. This control can be used ty 
observe any portion of the waveform. 

(8) The third control, FREQ. RANGE, hax 
eight switch positions and serves as a rough fre. 
quency selector. The frequency ranges are: O. 
15; 60; 220; 900; 3,000; 10,000; and 30,000. The 
first position, X SIGNAL INPUT, is used when 4 
signal other than the internal sweep is to be used, 
The other positions of the switch set the SWEe]; 
generator into operation over the ranges indicated, 

(9) The fourth control, FREQ. VERNIER, is 
used to adjust the Sweep to any frequency betweeh 
the limits set by the range control. The range 
control is usually set for a range which will in. 
clude the frequency of the waveform being ob. 
served. The vernier control is then adjusted unti] 
the waveform is Stationary on the screen. 

(10) Directly below the SYNCH. SIGNAL 
and FREQ. RANGE controls are the Y GAIN 
control and the X GAIN control. ‘These controls 
are used to vary the amount of amplification Of 
the signals applied to their respective terminals 
(the X SIGNAL INPUT terminals and the ¥ 
SIGNAL INPUT terminals). 

(11) An ATTENUATION control is located 
below the Y SIGNAL INPUT terminals. This 
control is a three-position switch which operates ih 
conjunction with the Y GAIN control. The three 
positions are marked 100:1: 10:1; and 1:1. By 
using this control, the input signal can be reduced 
by the proportions indicated on the switch posi- 
tions. The Y GAIN control will then vary the 
signal between zero and that fraction of the input 
signal which is indicated on the ATTENUATION 
control. 

(12) Next to this switch is a control which will 
permit the use of either the input terminals or a 
test probe. This switch has two positions marked 
TERMINALS and PROBE. The probe is held in 
clips on the inside of the oscilloscope cover and 
when used is connected to the test-probe terminals 
located below the probe switch. 
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(13) On the right side of the panel and below 
the X SIGNAL INPUT terminals is located an 
ATTENUATION toggle switch of two positions 
marked 10:1 and 1:1. These serve the horizontal- 
deflection input terminals in the same way as the 
Y-ATTENUATION switch serves the vertical-de- 
flection input terminals. 

(14) Below, and to the right of the probe 
switch, is a POWER toggle switch. When this is 
thrown to the ON position, the green light to the 
left of the switch will glow to indicate that power 
is being supplied to the oscilloscope. 

c. How to Ser UP THE OSCILLOSCOPE, 

Caution: Before and after using the test oscillo- 
scope, turn all controls counterclockwise and turn 
the power switch to the OFF position. This pre- 
cautionary measure will extend the life of the 
screen on the cathode-ray tube. 

(1) Insert the line-cord plug into a power 
source of 115 volts, 60 cycles. 

(2) Throw the power switch to the ON posi- 
tion and wait about a minute for the tubes to 
warm up. 

(3) Turn the Y and X positioning controls to 
an approximate midway point. 

(4) Turn the INTENSITY control clockwise 
until a green glow appears on the screen. 

(5) Turn the FOCUS control until the glow 
becomes a spot. 

(6) Continue turning the FOCUS control until 
the spot becomes a point of light. It may be neces- 
sary, at this time, to readjust the INTENSITY 
control to cut down the brilliance of the light. 

(7) Turn the FREQ. RANGE switch to any 
one of the ranges. 

(8) Turn the X GAIN control clockwise to 
make the trace on the screen the desired length. 

(9) Readjust the positioning controls to set the 
trace in the desired position. 

(10) The scope is now ready to receive input 
signal for observation. 

d. How To Use THE OscILLoscopr. Assum- 
ing that the waveform in the plate circuit of one 
of the tubes in the keyer component is to be 
observed, the following procedure will be used: 

(1) Connect the test leads to the Y SIGNAL 


INPUT terminals. 
(2) Connect the ground lead to. the chassis of 


the keyer. 

(3) Turn the DEFLECTION-PLATE CON- 
NECTIONS switch (at the top left corner of the 
panel) to the AMPLIFIER position. 

(4) Set the PROBE switch to the TERMI- 


NALS position. 


(5) Set the SYNCH. SELECTOR switch to the 
INT. position, 

(6) Turn the SYNCH. SIGNAL control to the 
zero mark, 

(7) Turn the FREQ. RANGE control to the 
900 mark. 

(8) Apply the free test lead from the Y SIG- 
NAL INPUT terminal to the plate of the tube 
being tested. 

(9) Turn the Y GAIN control clockwise until 
vertical deflection is obtained. If no deflection 
can be obtained, turn the Y GAIN control to the 
zero mark. Then turn the ATTENUATION 
switch (at the lower left corner) to the next posi- 
tion and once more turn the Y GAIN control 
clockwise. If no deflection can be obtained with 
these new settings, turn the ATTENUATION 
control to the last position and repeat the pro- 
cedure, 

(10) After the vertical deflection is obtained, 
adjust the FREQ. VERNIER control to “stop” the 
waveform. 


Note. Originally, the FREQ. RANGE switch was set at 
the 900 mark because the frequency of 621 cycles found in the 
keyer unit was covered by this range. When the FREQ. 
VERNIER control was turned, the frequency of the sweep 
generator was readjusted until the point was found where the 
sweep frequency was equal to the frequency of the input signal. 
This is the point at which the waveform on the screen was 
stopped. 


(a) If the waveform continues to move slightly, 
turn the SYNCH. SIGNAL control until the 
waveform is stationary. 

(4) Any other applications of the scope are 
carried out in the same manner but with slight 
changes in the control setting. 

e. FREQUENCY-COMPARISON Test. If a fre- 
quency-comparison test is to be used, such as a test 
of the oscillator frequency in the oscilloscope com- 
ponent, proceed as follows: 

(1) Insert the line-cord plug into a power 
source of 115 volts, 60 cycles. 

(2) Throw the POWER switch to the ON po- 
sition and wait about a minute for the tubes to 
warm up. 

(3) Turn the Y and X POSITION controls to 
an approximate midway point. 

(4) Turn the INTENSITY control clockwise 
until green glow appears on the screen. 

(5) Turn the FOCUS control until the glow 
becomes a spot. 

(6) Turn the FOCUS control until the spot be- 
comes a point of light. It may be necessary, at 
this time, to readjust the INTENSITY control to 
cut down the brilliance of the light. 
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(10) Connect 
5,000-ohm terminals of 


KEYER on the oscillosco 
generator and the 


position (fully coun- 


(7) Leave the FREQ. RANGE selector switch 


(8) Connect a pair of test leads with a Plug 
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terminals. 
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(11) Turn the SEN. control on the oscillo- 
scope component clockwise until the POWER 
switch snaps on. 

(12) Adjust the Y GAIN control on the test 
oscilloscope until a vertical line approximately 2 
inches in length appears on the screen. 

(13) Turn on the signal generator. 

(a) Calibrate the signal generator (par. ¢, 
above). 

(4) Adjust the frequency to approximately 621 
cycles. 

(c) Turn the OUTPUT control to the midway 
point. 

(14) Turn the X GAIN control on the test 
oscilloscope clockwise until some figure appears 
on the screen. If the figure is not stationary, ad- 
just the FREQUENCY CONTROL on the signal 
generator until the figure on the screen is either 
a slanting straight line, a circle, or an ellipse. At 
this point, the frequency of the signal generator 
is the same as that being generated in the oscillo- 
scope component. 

f. ScHEMATIC ANALysIs (fig. 18). The fol- 
lowing discussion is limited to the important parts 
contained in the test oscilloscope. 

(1) Amplifier and control circuits. V1, V2, 
v3, and V4 form the amplifier circuit of the 
Y-axis signal. V1, a type 6J5 tube is cathode- 
coupled to the amplifier V2, a type 6AC7 tube. 
V2 feeds V3, a 6AG7 amplifier-output tube which 
has a common cathode circuit with V4, another 
6AG7 type tube. This cathode circuit forms a 
phase converter. 

(a) Since the grid of V4 is at ground potential 
to ac because of C14, any variation in the cathode 
will cause amplification in the tube. As a result, 
the two tubes operate in a push-pull circuit which 
is coupled to the vertical deflection plates of the 
cathode-ray tube. 

(4) The horizontal deflection plates receive 
their operating voltages from the horizontal-out- 
put amplifier V8 and V9, both type 6SG7 tubes. 
These two tubes receive a signal from either the 
cathode circuit of the type 6SN7 tube, which is the 
X-axis input amplifier, or from the sweep gen- 
erator, a type 6Q5G tube. 

(c) V6, the type 6SN7 tube, actually consists 
of two amplifier tubes in one envelope. One of 
these tubes is used as the X-axis input amplifier; 


the other tube is part of the synchronizing circuit 


which trips the sweep generator. 

(2) Power supply. Power is supplied to the 
operating circuits from two sources. One of these 
sources is a 400-volt supply with a regulator made 


up of a type 6V6GT tube (V12), and a type 6SJ7 
tube (V13), which supplies regulated 200-volt de. 
The other source forms the high-voltage supply 
for operation of the cathode-ray tube. This supply 
has the positive’ side at ground potential. All 
negative voltages are taken with respect to the 
ground. 


26. RCA Oscilloscope, No. 155A 

a. Function. Like the Du Mont Type 224, the 
RCA 155A is used to observe the waveforms in 
the various components of the radar unit. 

b. SwitcHES AND CONTROLS (fig. 19). (1) 
The controls and switches of the RCA No. 155A 
oscilloscope are arranged in three vertical columns 
marked VERTICAL on the left, HORIZONTAL 
on the right, and TIMING in the center. The 
controls will be discussed according to their posi- 
tion in the columns. The INTENSITY control is 
located at the top of the VERTICAL column. It 
governs the brilliancy of the trace and serves as an 
ON-OFF switch. The FOCUS control is located 
at the top of the HORIZONTAL column, and is 
used to focus the trace on the screen. Vertical and 
horizontal centering is accomplished by the two 
controls above the respective GAIN controls in the 
VERTICAL and HORIZONTAL columns. 

(2) Input to the vertical deflection plates is 
made through two terminals at the bottom of the 
VERTICAL column. The vertical deflection am- 
plifier is controlled by the vertical-deflection 
amplifier selector marked AMPLIFIER. When 
this control is set to ON position, the amplifier is 
connected into the vertical-deflection plates sys- 
tem, and the amount of amplification is controlled 
by the dial marked GAIN. When the AMPLI- 
FIER control is set to the OFF position, the ampli- 
fier is cut out of the circuit. 

(3) The horizontal-deflection plates circuit is 
fed by two terminals at the lower right. The 
length of the time base, as well as any signal fed 
into the horizontal plates, is controlled by means 
of the GAIN control in the HORIZONTAL col- 
umn. The switch governing the horizontal-deflec- 
tion plates system has five positions. When this 
switch is set to EXT, the sweep voltage is supplied 
from an outside source and connected to the hori- 
zontal-deflection plates terminals. When the 
switch is set to 60, it selects a 60-cycle sine wave 
from the power supply. When set to INT, the 
regular saw-tooth sweep, generated within the 
unit and controlled by the two knobs labeled 
RANGE and FREQUENCY, is used. The length 
of sweep for sweep-selector switch positions EXT, 
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Figure 19. RCA oscilloscope, No. 155A, 


60, and INT, is controlled by means of the hori- 
zontal gain control. W/hen the switch is set to 
ON, the horizontal amplifier is in the circuit but 
the sweep is cut out. Finally, when the selector 
is set to OFF, both the sweep and horizontal 
amplifier are disconnected, the horizontal deflec- 
tion terminals being connected to the horizontal 
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deflection plates through a blocking Capacitor in 
the high side. 

c. How To Ser Up THE Oscitioscopr. (1) 
Insert the line-cord plug into a power source of 
115 volts, 60 cycles. 

(2) Turn on INTENSITY switch about half 
way, allowing the tubes to heat up. Wait a few 
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Figure 20. RCA oscilloscope, No. 155A, schematic. 
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minutes before making any observations. 

(3) Turn INTENSITY control clockwise until 
a glow appears on the screen. 

(4) Turn FOCUS control until the glow forms 
a narrow line. 

(5) Adjust RANGE switch to the desired fre- 
quency range. 

(6) Turn horizontal GAIN control to adjust 
the length of the trace on the screen for con- 
venient observation. 

(7) Adjust the positioning controls to set the 
trace in a favorable position on the screen for 
observation. 

(8) Readjust FOCUS and INTENSITY con- 
trols to get a clear and bright trace on the screen. 

d. How to Use THE OscILLoscopE. (1) Con- 
nect the test leads to the vertical-deflection input 
terminals. 

(2) Connect the ground lead to the chassis of 
the component being observed. 

(3) Turn VERTICAL AMPLIFIER selector 
switch to ON position. 

(4) Turn HORIZONTAL AMPLIFIER selec- 
tor switch to INT position. 

(5) Set RANGE switch to the approximate 
frequency of the signal to be observed. 

(6) Apply free test lead to the point which is 
to be tested. 

(7) Turn VERTICAL GAIN control clock- 
wise until the required amount of vertical deflec- 
tion is obtained. 

(8) Adjust FREQUENCY dial to stop the 
waveform on the screen. 

(9) If the waveform tends to drift, turn SYNC 
control clockwise to hold it stationary. The 
SYNC control should not be turned any 
farther than necessary, because excessive syn- 
chronization will cause distortion of the wave 
being observed. 

(10) Locate the image at a convenient portion 
of the screen by the VERTICAL and HORIZON- 
TAL CENTERING controls. 

(11) Readjust FOCUS and INTENSITY con- 
trols to give a sharp trace. 

e. SCHEMATIC ANALYsIs, Figure 20 shows the 
schematic diagram of the RCA 155A _ test 
oscilloscope. This diagram is to be used only 
when the officer in charge permits emergency 
repairs on the test unit. The important parts 
and Circuits are: 

(1) Power is supplied from two type 80 tubes: 
V2, operating as a full-wave rectifier for low vol- 
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tage; and V1, as a half-wave high-voltage Roy 


fier. The high-voltage supply furnishes 

; \ 
for operation of the cathode-ray tube. a 
_(2) Both horizontal and vertical amplificaty 9 
circuits use 6C6 tubes for gain control (V4 aed 
V5). : 


time base or sweep voltage for the oscillosco é 
It is possible to vary the time base by changing the 
setting of the variable resistance R-8. 


27. Checking Oscilloscope Sensitivity 


4. It is occasionally desirable to test the se 
ay of e test oscilloscope in order to detert 
whether the vertical amplifier is working pro 
This may be done by applying a i ietaales Aa 
frequency voltage from the test Oscillator to ve 
VERTICAL AMPLIFIER terminals of the a 
scope in order to obtain a 1-inch peak-to- = 
image. The VERTICAL GAIN setting ses 
scope is then compared with the calibration cl the 
shown in figure 21. This chart applies in ene 
to the Du Mont model 224 and the RCA m Gral 
155A as found in Test Set RC-70. If jt is Pa 
that the GAIN setting of the oscilloscope sate 
known input-voltage readings fall approxima the 
on the curve, the vertical amplifier and ae ee 
ciated circuits may be assumed to be workino » ae 
erly. On the other hand, if it is found fee 
gain of the test scope must be turned £ the 
of that indicated on the calibration chart. a Rl 
ciency of the sensitivity of the scope is indica oe 
Or, putting this differently, after first Setting ed 
test scope VERTICAL GAIN control at some us 
venient setting, if the signal voltage from the a 
oscillator is greatly in excess of that indicated est 
the calibration chart in order to produce a : 
peak-to-peak signal, a defect exists in the y 
amplifier or its associated circuit. 

b. The same principle is utilized if it js 
to determine the magnitude of a signal yo! 
the receiver or the oscilloscope components. Jp ; 
assumed that the test scope is working properly. 
The unknown signal is fed into the VERTICAY, 
AMPLIFIER terminals, and the VERTICAL 
GAIN control of the test scope is adjusted to ob- 
tain a l-inch peak-to-peak pattern on the screen 
The magnitude of the unknown signal voltage nig? 
then be read directly from the chart. It should be 
understood that this calibration holds good only 
over the audio-frequency band and also that these 
measurements may vary by 10 or 15 percent. 
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(3) V3, an 884 gaseous triode, furnishes the 


desired ' 
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Section VII. SPECIAL TEST EQUIPMENT 


28. Test Unit I-99 


a. DESCRIPTION. Test Unit I-99 is a heavy iron 
box containing a 1-f capacitor and several high- 
wattage resistors. The test box is used to step 
down the high voltage, when making a check on 
the waveform and pulse width at the keyer out- 
put. This test unit is used on only the earlier 
models. of keyers for Radio Sets SCR-270-(*) 
and SCR-271-(*). Later models have a keyer 
pulse output jack, to which the test oscilloscope is 
connected directly. 

b. Usz or Test Unit I-99. (1) Shut-down 
keyer, rectifier, and transmitter. 

(2) Remove the side panel of the keyer to gain 
access to the output terminal. 

(3) Short out the panel interlock by connecting 
a jumper across the interlock switch. 

(4) Discharge the output capacitor, using a 
capacitor-shorting tool. 

(5) Disconnect the transmitter-grid lead from 
the keyer output terminal. 

(6) Tape the loose transmitter-grid lead before 
proceeding further. 

(7) Connect the ground lead from Test Unit 
I-99 to a good ground on keying unit. If a good 
ground is not made, the test unit and all asso- 
ciated equipment is at a high potential above 
ground and contact may cause DEATH. 

(8) Connect the high-voltage lead from test 
unit to the keyer output terminal. 

(9) The braided-cable lead from test unit is 
now connected to the vertical deflecting plates of 
test Oscilloscope I-134—A. 

(10) Set the vertical deflection-plate control to 
TERMINALS if using the Du Mont oscilloscope, 
or to AMPLIFIER OFF if using an RCA oscillo- 
scope. 

(11) Plug the power cord of the test oscillo- 
scope into the a-c convenience outlet on the side 
of the keyer unit. 

(12) Turn on the test scope. 

(13) Turn on transmitter and keyer. 

(14) Turn the synchronization selector on 
keyer front panel to the INTernal SINE posi- 
tion. 

(15) Set the sweep frequency of the test scope 
to a reading which produces a single square wave 
on the oscilloscope screen, 

(16) Adjust keying voltage to 4,400 volts. 

(17) Normal output of the keyer will produce 
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a single, narrow, square-wave pattern about 1 inch 
high on the oscilloscope screen. 

(18) When removing test equipment, first turn 
off the keyer. Then short the keyer high-voltage 
lead to ground. This is to remove any charge 
remaining in the output capacitor. 


29. Resistor Unit RS~280 


Resistor Unit RS-280 is a 500-ohm, 20-watt, wire- 
wound resistor, which is used when measuring the 
amount of synchronizing voltage delivered by the 
oscilloscope component. It is used to simulate 
the load of the keyer while making the test, The 
two connections on one end of Cord CD-627 are 
connected across the resistor, and the other end of 
the cord is plugged into the output jack on the 
oscilloscope component. Analyzer I-153-A js 
also connected across the resistor. Approximately 
36 volts alternating current is normal Output, 


30. Resistor Panel BD-109 


Resistor Panel BD-109 is a 200,000-ohm poten- 
tiometer equipped with binding posts. When the 
receiver is being tested or aligned on a test bench, 
Resistor Panel BD-109 is used as a sensitivity con- 
trol, as the regular control is a part of the oscillo- 
scope component. 


31. Test Set I-149-A (fig. 22) 


4a. Usz. ‘Test Set 1-149-A is a field strength 
meter, designed to measure the relative transmit- 
ted field strength of the radio set. Essentially, 
the instrument is a half-wave diode rectifier which 
rectifies the r-f voltage and indicates the rectified 
current on a d-c microammeter. 

b. INSTALLATION AND OPERATION. (1) In- 
stall each dipole in its proper position. 

(2) Place the instrument 400 to 500 feet away 
from the antenna and about 10 to 20 feet above 
the ground. ‘The position should be unobstructed 
by trees, buildings, or metallic structures. 

(3) In normal operating position the dipoles 
should be parallel to the dipoles of the antenna. 

(4) The sensitivity switch should be set at the 
least sensitive position, If it reads less than 25 
microamperes, it may be changed to the more sen- 
sitive range. Once the field strength meter is set 
up and adjusted, it should not be disturbed during 
the test. When not in use, the switch should be 
turned to OFF to avoid drain on the battery. 

(5) The field strength meter may be used to 
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Figure 22. Functional diagram showing use of field 
strength meter. 


make a horizontal antenna pattern. For this pur- 
pose the antenna is pointed directly at the field 
strength meter. Obtain a maximum reading on 
the meter and record it. Then rotate the antenna, 
recording readings on the meter at intervals of 
5° in azimuth. 


Norte. The field strength meter is not intended for use in 
tuning or adjusting an antenna array, 


32. Test Set I-148-A 


a. FUNCTION. Test Set I-148—A is a standing- 
wave indicator. It is used to measure the standing- 
wave ratio of the r-f voltage along a nonresonant 
transmission line. It may also be used to check 
the balance to ground of a parallel two-wire, 
open, nonresonant transmission line. The instru- 


ment consists of a parallel-resonant circuit tuned 
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Figure 23. Test Set I1-148—A, standing-wave indicator. 


to the frequency of the transmission line, and 
capacitively coupled to the transmission line. 


Note. This test set should not be used on resonant trans- 
mission lines, because the high r-f voltages present on a resonant 
line are likely to damage the meter, Furthermore, the standing- 
wave ratio on a resonant line gives little indication of the 
proper adjustment of the line. 


b, Conrtrots (fig. 23). A knob on the side 
of the instrument is used to tune the parallel- 
resonant circuit to the frequency of the transmis- 
sion line. A thumbscrew on the top of the instru- 
ment is used to adjust the capacity coupling to the 
line. Adjustment is necessary to obtain a suitable 
meter reading. 

c. MEASURING THE STANDING-WAVE RATIO. 
(1) Place the insulated probe of the test set at 
a convenient point on the transmission line. Be 
certain that the instrument is held at an exact 
right angle to the transmission line, and that this 
position is maintained during all successive read- 
ings. Furthermore, the instrument should be 
grasped with the same degree of firmness through- 
out the series of measurements. 
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2) Adjust the thumbscrew to obtain a con- 


venient meter reading. | 
3) Adjust the tuning knob for a maximum 


meter reading. , ; 
Caution: Do not permit the meter pointer to 


go off scale. 

(4) Slowly slide the probe along the trans. 
mission line until the point where maximum meter 
reading obtainable is determined. Record the 


maximum reading. 


Nore. It may be necessary to adjust the thumbs 


, crew agai 
t the pointer from moving off scale. Bain 


to preven 
(5) Move the instrument down the line wae 
the position of minimum reading is obtained 
Record this reading. 
(6) Maximum reading represents aed 
r-f voltage; minimum reading represents minimum 
r-f voltage. The ratio of the minimum to ‘th 
maximum readings, in percent, is defined ag ce 
standing-wave ratio. A standing-waye ratio be 
cent and 100 percent is 10 be. 
tween 60 percent percent is consider 
satisfactory. ; | 
d. MEASURING TRANSMISSION-LINE 
(1) Measure the standing-wave ratio dan in 
the points of maximum and minimum rf Voltage 
on each conductor of the two-wite paralle] lice : 
2) If the transmission line is balanceg ne, 
ratios should be within 19 ,.,.2° 


Pere 
and the maximum and minimune 
z VAS: a 
correspond within 2 3... 
hould I = ‘ches 


BALANC, 


standing-wave 
of each other, 
voltage points s 
of each other. 


33. Test Cord CD-666 

Test Cord CD-666 is a twisted-pair, rubber-coy ere 

cable, 15 feet long, with Hubbell plugs on each 
end. One end is used to connect to the Oscillosco * 
component, the other end to an a-c outlet wea 
the oscilloscope is out on the table for test on 
repair. It is also used to transmit power to th 

receiver when it is on the bench for testing a 
alignment. c 


34. Test Cord CD-627 


Test Cord CD-627 is a single conductor, shielded 
and rubber-covered, 10 feet long with a Plug PL— 
55 at one end and two spade lugs at the other end 
This cord is used to connect the jackets on the 
receiver or oscilloscope components to any of the 
test instruments. Two Test Cords CD-627 are 
furnished with Test Equipment RC-70—A, 


35. Test Cord CD-719 


Test Cord CD-719 is a single-conductor, shielded- 
braid, rubber-covered cable, 6 feet long. It has 
one alligator clip and one pee-wee clip at one 
end, and two spade lugs at the other end. It is 
used as a test cord when making signal-tracing or 
signal-substitution tests on the various compo- 
nents. It should always be used in place of the 
test probe furnished with the test Oscilloscope 


[-134—A. 


36. Test Cable CD-710 

Test Cable CD-710 is four-strand, rubber-covered 
cable, 10 inches long. It has an adapter plug con- 
sisting of four banana jacks at one end, and an 
adapter plug consisting of four banana plugs at the 
other end. It is used in the check of the horizontal- 
sweep chassis of the oscilloscope component, when 
this chassis is removed from the component. 


37. Tuning Wand 

The tuning wand is a flexible rod with one end 
of loaded brass, the other end of loaded-core steel. 
It is used in alignment of the r-f stages of the 
receiver. The wand is used in testing the amount 
of inductance in the first and second r-f coils and 
the oscillator coil. Optimum adjustment: is indi- 
cated when insertion of either end of the tuning 


wand will cause a decrease of amplitude in the 
sine wave on the test oscilloscope screen. If the 
sine wave increases when the brass end is inserted, 
the inductance of the coil should be decreased by 
slightly separating the turns of the coil. If the 
sine wave increases when the iron end is inserted, 
the inductance should be increased by compressing 
slightly the turns of the coil. 


38. Capacitor-Shorting Tool 

a. The capacitor-shorting tool ts not supplied 
with the unit and must be made by the radar 
repairman. It is used to short-circuit high-voltage 
charges remaining in capacitors after the power 
is turned off. 

b. To make a capacitor-shorting tool, cut 4 
wooden stick about 30 inches long. Shellac the 
stick to keep out moisture. Cut an 8-inch length 
of metal rod, not less than 14-inch outside di- 
ameter. Dipole tubing is preferable. Drill a hole 
through the center of the tubing and attach it at 
right angles to the stick with a wood screw. 
Thoroughly insulate the handle of the stick by 
winding two layers of friction tape around it. — 

c. When shorting a capacitor, lay the tubing 
from one terminal of the capacitor to the other, 
touching the ground terminal first and then the 


high-voltage terminal. 
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NORMAL SET, START-STOP PROCEDURE 


Section I. PRELIMINARY ADJUSTMENTS 


39. Introduction 


4, This section describes in detail the step-by- 
step procedure required to start and stop the units 
referred to in this manual. Since each step is 
directly related to the preceding and following 
steps, the order of procedure should not be 
changed. If the set is in normal Operating condi- 
tion, the unit should be on the air when the final 
step of the start sequence has been completed. 

b. Each step in this procedure consists of a 
specific action or a series of related actions. Each 


- of these actions should produce certain definite 


results in a normal set, many of which can be seen 
or heard as in the case of panel lamps, meter 
readings, switches, relays, etc. In some cases, the 
result of an action cannot be checked by immediate 
visual or audible means. An abnormal condition 
present in one step will, however, often affect 
the results of the action in the following step and 
can thus be detected in short order. 

c. To simplify trouble shooting, each step in 
the start procedure is described on the basis of the 
action taken and the normal visual, audible, and 
electrical results of the action. In each step, the 
particular component and parts are listed. If an 
abnormal condition becomes evident, the trouble 
shooter should note the component, part, and part 
number affected and then refer to chapter 4 for 
the probable causes and remedy of the defect. 
For example, if in Step 4 of the Start Procedure, 
the red light 6-1 on the transmitter panel does 
not glow when the transmitter circuit breaker is 
thrown to the ON position, the trouble shooter 
should see paragraph 79. There he will find the 
probable causes for the abnormal condition and 
the methods to be used for locating and repairing 
the defect. By following this system throughout 
the start procedure, any defects detected can be 


remedied before they cause setious damage to 
the set. 


40. Procedure 


The following preliminary starting adjustments 


50 


CHAPTER 3 


are to be made before starting the radio set foi the 
first time after installation or change of location, 
or if the set has been shut down for a period of 
time. 

a. GENERAL. (1) All controls checked 
throughout their range of movement for any 
mechanical defect. a8 

(2) Entrance switch in operating yan in OFE 
position. 


Nore. On fixed stations, entrance switch on Power Panel 
BD-99 in OFF position. 

b. COMPONENTS. (1) Keyer unit. (a) 
CIRCUIT BREAKER to OFF position. , ie 

(4) BLOWER toggle switch to OFF position 
if ambient temperature is below 50°. 

(c) KEYING SUPPLY VOLTAGE CON: 
TROL completely counterclockwise to zero post- 
tion. 

(4) BIAS VOLTAGE CONTROL completely 

wi i n position. 
Say ae control fully counter- 
slockwi arr ulse). 
ey MC TRGNIZATION SELECTOR 
switch set to the center position (EXTernal 
Oy Receiver: Toggle switch in OFF position. 

(3) Oscilloscope. All four controls fully 
counterclockwise. 

(4) Transmitter. 

FF ition. : M 
(4), Filament voltage control in zero position 
(completely counterclockwise) . : 

(5) Rectifier. (a) Control lock and key 
switch in OFF position (key removed ). y 

(6) MAIN LINE circuit breaker in OFF posi- 
tion. ’ 

(c) OUTPUT VOLTAGE CONTROL com- 
letely counterclockwise. . ; 

E (a) FILAMENT VOLTAGE CONTROL 
completely counterclockwise. 

(6) Antenna position control. (a) RATE 
CONTROL theostat at zero. 

(4) Selector switch in the ANTENNA 1 posi- 


(a) A-c power switch in 


tion (On units using Control Unit BC-1012—-A). 

(c) RATE CONTROL Switch SW-197 in the 
HAND position. 

(4) AUTOMATIC SWEEP Switch SW-184 
in the OFF position. 

(e) Toggle Switch SW-197 in the MANUAL 
AND RATE position. 

(f) CONTROL SYSTEM Switch SW-198 in 
the SINGLE position. 

(g) Rate control levers to the right-hand posi- 
tion. 

(7) Le Roi power plant. (a) Commercial 
entrance switch on wall of van to OFF position. 

(4) On Le Roi power panel: Circuit breaker in 
OFF position and field rheostat in the counter- 
clockwise position. Any other position of this 
control does not allow Silverstat enough move- 
ment to compensate for loads. 

(c) Check gasoline supply. Gravity tank full 
(20 gallons). Supply on hand should be sufficient 
for 24-hour operation (approximately 75 gallons). 

(d) Sediment bowl on gasoline engine should 
be free of sediment and water. If necessary, clean 
out before starting engine. . 

e) Oil level in crank case should not be over 
14 inch below full mark. 


(f) Fill grease cup on water pump with hard 
grease and screw until back pressure is felt. 

(g) Check condition of fan belt and tension. 
One inch of play is maximum. 

(4) Water level in radiator of Le Roi engine 
should be not lower than 2 inches below the top. 

(8) Water cooling unit. (a) Water level 
should be not lower than 2 inches below the top. 

(4) Check water pump packing gland for 
leakage. 

(¢) Valves must be open (turned counterclock- 
wise). 

c. ANTENNA SYSTEM. 
tions to all units secure. 

(2) Ground stakes firmly imbedded in the 
ground, and ground wire connections to same 
secure. 

(3) Antenna guy cables removed from the 
ground anchors. 

(4) All cables properly and carefully arranged 
on the turntable. 

(5) Antenna mount turntable level. 

(6) Antenna elements correctly aligned and 
free from broken tubing, missing or broken insu- 
lators, loose joints, and loose connections. 


(1) Ground connec- 
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Figure 24. Le Roi gasoline engine. 
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Section Il. START-STOP PROCEDURE 


STEP* 1: | 


41. Start Power Unit, PE-74 

Caution; The circuit breaker on the generator 
power panel must be in the OFF position before 
starting the engine. 

a, ACTION. (1)..Open valve to gasoline tank. 

(2) Turn ignition on. Move the throttle lever 
down about lf inch to the start position. 


CIRCUIT BREAKER ex 


al 


+N 
SS 


FIELD RHEOSTAT CONTROL 


Figure 25. 


(3) Pull out choke. If the engine temperature 
is below 70°, pull out the control marked CHOKE 
to about 1 inch. After the engine turns over a few 
times, return the choke to the normal position. 

(4) Use start button. Pull the control marked 
START and hold the control out. Release the 
control after the engine fires. If engine does not 
fire after continued holding of the start control 
for 30 seconds, release the control. Wait for 30 
seconds and repeat the procedure. 

(5S) Set throttle. When the engine is running 
smoothly, bring throttle down to RUN position. 


. 
. 
. 
. 
° 


Power panel of Power Unit PE-74, 
showing controls 
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6. NORMAL RESULTS OF ACTION. 
ble. (a) Engine fan turning. 

(4) Generator armature turning. 

(c) Instrument-panel meters indicating. 

(2) Audible, Engine noise. 

(3) Electrical. The generator is supplying 


power to the panel. 


(1) Visi- 


SLEP: 2. 


42. Adjust Controls On Generator Power 
Panel (fig. 25) 


Caution: The field rheostat must be in the full 
counterclockwise position. 
a. ACTION. (1) Adjust phase voltages. Set 


a DEION LINESTARTER 


: 43+ MAIN-POWER SWITCH 


See MAIN-LINE FUSE COMPARTMENT 


CONVERTI-FUSES 


LOWER-SECTION PANEL 


TL3 15246 


Figure 26. Power Panel BD-111. 
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the control marked VOLTMETER to select any 
one of the three phases. The voltmeter, directly 
above the switch, will indicate the voltage on that 
phase. Adjust the voltage regulator marked 
SILVERSTAT so that the meter reads 120 volts 
on phase 1. Set the phase-selector switch to the 
other two positions and check to see that each will 
give a reading of 120 volts on the voltmeter. 

(2) Circuit breaker On, "Throw the circuit 
breaker on the generator power panel to the ON 
position. 

b, NoRMAL Results oF ACTION. 
ble. Circuit breaker is heard closing. 

(2) Electrical. Power is supplied to: 

(4) The entrance switch in the operating van. 

(2) The main-line circuit breaker on the tec 
tifier unit. 

(c) The ceiling light switches. 

Note. In fixed stations, power is supplied to the main 
power switch on Panel BD-99 or BD-111 (fig. 26) 


( 1 ) Andt- 


STEP 3. 


43. Throw Operating Van Entrance Switch 
On 


a. ACTION. Throw the Operating van entrance 
switch to the ON position. This switch is located 
on the end wall of the operating van over the 
plotting table. 


Nove. In fixed stations, close the main power switch on 
Panel BD-99 or BD-111. 


6. NorMAt Resuits or Action. (1) Visr- 
ble. (a) White lamp 43-4 on the keying unit, 
labeled HEATER ON, lights. 

(4) In fixed stations, the three meters at top 
of Panel BD-99 will each indicate approximately 
208 volts. 

(2) Audible. Entrance switch is heard closing. 

(3) Electrical (fig. 27). (a) Heating elements 
32-1 and 32-2 in the keyer are energized. 

(4) Heating elements 5—1 and 5-2 in the trans- 
mitter are energized when the individual switches 
at their sockets are closed. 

(¢) The heating element 15-1 in the oscillo- 
scope is energized, 

(¢) The heating element 25-1 in the receiver 
is energized. 


(¢) Power is supplied to the azimuth motors 
switch. . 

(f) In fixed stations, power is supplied to the 
main circuit breaker on Rectifier RA-G0—A. 


ss 


HEATERS) OPERATING VAN ENTRANCE SWITCH ON POWER SUPPLIED TO TERMINALS !&2 


RELAY 49 CLOSES. WHITE LAMP 43-4 GLOWS. ( 


- 72-1 TO 72-6 
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Figure 27. Keyer BC-758-A, relay circuit, entrance switch ON. 
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Figure 28. 


FILAMENT 
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MAIN POWER 
SWITCH 


FILAMENT 
"START"BUT TON 


FILAMENT 
TRANSTAT 


FLEXIBLE HOSE 
CONNECTION 


PLATE TUNING 
CONTROL 


Transmitter BC-785-A, showing controls, 


ble. (a) Red light 6-1, labeled A-—C POWER, 


| 
apo lights. 
STEP 4. ¢ ; eas 
(>) Light 5-1 back of the water flow indicator 
on the water cooler lights. 


(c) Panel light 5-2 on the water cooler lights. 


44. Throw Transmitter Main Power Switch d) Red jewel light 1 above the high pres- 
g- suretrol switch on the water cooler lights. 
a. ACTION. Throw transmitter circuit breaker (e) Streamers on blower fans 19, 20, and 21 


12, labeled MAIN POWER SWITCH, to the ON in the transmitter can be seen moving when ob- 


position. served through the viewing windows on the side 


b. NorMAL Resutts oF AcTION. (1) Vas — of the unit. 


a —=— a - STARTING 
et ie. te 
/ 

TEMPERATURE TER LEVEL 
INDICATOR MINDIGATOR 
HIGH PRESSURE LOW PRESSURE 

CONTROL. 


CONTROL 


WATER PRESSURE 
INDICATOR 


i WATER FLOW 
INDICATOR 


TL-31805 


Water Cooler RU-4—A, showing controls. 


Figure 29. 
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(2) Audible. (a) Relay 7 can be heard clos- 

ing. | . 
(b) Blower and exhaust fans 19, 20, and 21 SREEt 
can be heard. 

(3) Electrical. (a) The circuit to heating ele- 47, Adjust Transmitter Filament Transtat 18 
ments 5-1 and 5-2 in the transmitter unit is 
opened. 

(4) Power is supplied to the water cooler. 

(c) Relay 7 is energized. Heater contacts are 


open. 


a. ACTION. Increase the filament current very 
slowly at a constant speed between stops by turn- 
ing the filament current control on the front of 
the transmitter. The filament current will be indi- 
cated on meter 22 directly above the filament 


current control. 
STEP 5. (1) Very slowly bring the current up to 50 
| | amperes. 


(2) When the meter reads a constant current 
45. Press Starting Button On Low Pressure- of 50 amperes, gradually increase the current in ~ 


it trol 6 in Water Cooler (fig. 29) 10-ampere steps with 15-second intervals between 
a, ACTION. Press the button on the top of the steps until 90 amperes is obtained. 
low pressuretrol switch 6. (3) Wait 5 minutes. 


b. METER READINGS. (1) Pressure gauge. Ap- 
proximately 8 pounds. 

(2) Generator power panel. Line voltage: 
phase 1, phase 2, and phase 3: 118 volts (+ 2 
volts). 

c. NoRMAL ResuLts oF ACTION. (1) Visi- 
ble. (a) Red jewel light 2 above the lower pres- 
suretrol switch glows. 

(4) Flapper valve in the water flow indicator 
opens. 

(c) Pressure gauge reading (see subpar. ) 
above). SENSITIVITY 

(2) Audible. Pump and fan motor 4 are ON-OFF SWITCH 
heard. 

(3) Electrical. (a) Transmitter relay 9 is 
energized. 

(2) Power is applied to filament switch 13 on 
the transmitter unit through the closed contact of 


relay 9. 
STEP 6. 


46. Press Transmitter Filament Button 13 On 
Caution: The filament control must be in the 
full counterclockwise position. 
a. ACTION. Press the black button marked 
START on the filament switch 13. 
b. NorMat Resurts or Action, (1) Visi- 
ble. Red jewel light’6-2 above the button glows. 
(2) Audible. Relay 8 is heard closing. 
(3) Electrical. (a) Relay 8 is energized. 
(b) The circuit to the filament autotransformer 
18 is closed through contacts of relay 8. 
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Figure 30. Oscilloscope BC-403-C, showing controls. 


(4) Continue in 10-ampere steps every 15 sec- 
onds until 170 amperes is obtained. 

Nore. In locations where temperature ranges are from —10° 
to 40°, take from 20 to 30 minutes total time between zero and 
170 amperes. In tropical locations, the total time necessary is 
about 10 minutes. 

b. METER READINGS, GENERATOR POWER 
PANEL, (Transmitter filament current 22: 170 
amperes. ) 

(1) Line voltage. Phase 1, phase 2, and phase 
3: 118 volts (+ 2 volts). 

(2) Line current. Phase 3: 20 amperes. 

c, NorMAL ResuLts OF ACTION. (1) Visi- 
ble. (a) When the transmitter filament current 
reaches a value of 150 amperes, the amber light on 
the keyer unit, labeled TRANSMITTER READY, 
will glow. 

b) Meter readings, b above. 

3 Audible. When the transmitter filament 
current reaches a value of approximately 150 am- 
peres, relay 10 in the transmitter is heard closing. 

(3) Electrical. (a) Power is applied to the 
filaments of the transmitter tubes. 

(4) Transmitter relay 10 and keyer relay 48 
are energized. Relay contacts are now closed. 


| STEP 8. | 


48. Turn Oscilloscope Power Switch 60-1 On 
(fig. 30) 
a. ACTION. Turn the control 51-1 labeled 
SEN. clockwise until the power switch snaps on. 


Nore. In fixed stations, adjust the variac on Power Panel 
BD-99 so that the voltmeter (located to the right of the variac) 


reads 120 volts. 
b, NorMAL Resutts oF ACTION. (1) Visi- 
ble. Dial light 58-1 on the range indicator will 


low. 

(2) Audible. (a4) Within about 30 seconds 
after the power switch 60-1 is closed, the thermal 
time-delay relay 54 is heard closing. 

(4) After the time-delay relay closes, blower 
motor 55-1 will be heard operating. 

(3) Electrical. (a) The circuit to heating 
element 15-1 is opened. 

(4) Power is applied to the low-voltage trans- 
formers 46-1 and 46-2. 

(c) Power is applied to the thermal unit of 
relay 54-1. 

(d) When the time-delay relay 54-1 closes, 
power is applied to the high-voltage transformer 
47-1 and relay coil 55-1. 


7 ern s, tee Sal Lettie || halied i 4! aT BN +t 


(e) Blower motor relay 55-1 is energized. Re- 
lay contacts are now closed. Power is supplied to 
the blower motor. 


STEP 9. 


49. Adjust Oscilloscope Intensity Control 21 


a. ACTION. ‘Turn control 21, labeled INT., 
clockwise until a baseline appears on the oscillo- 
scope screen. 

b. NorMAL Resutts oF ACTION. (1) Vis- 
ible. Screen indication. 

(2) Electrical, Bias is adjusted on the con- 
trol grid of the cathode-ray tube. 


STEP 10. 


50. Adjust Oscilloscope Vertical Positioning 
Control 52-1 

a, ACTION. Turn control 52-1, labeled VERT. 
POS., counterclockwise to set the baseline in the 
center of the screen. 

b. NorMAL ReEsuLTs OF ACTION. (1) Vis- 
ible. Baseline moves in a vertical direction on 
the oscilloscope screen. 

(2) Electrical. A positioning voltage is ap- 
plied to the vertical deflection plates of the cath- 


ode-ray tube. 
STEP 11. 


51. Adjust Oscilloscope Focus Control 52-2 
a. ACTION. Adjust control 52-2, labeled 
FOCUS, until a clear-cut baseline is obtained. 
b. NorMAL Resutts oF ACTION. (1) Vis- 


“4 


" ible. Oscilloscope trace is focused. 


(2) Electrical. Focusing voltage is applied to 
the focusing electrode in the cathode-ray tube. 


| STEP ‘12. | 


52. Readjust Oscillator Intensity Control 21 
a. ACTION. Readjust intensity control 21 
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Figure 31. 
(Step 10) to obtain proper brilliance for the 
trace. 

b. METER READINGS ON GENERATOR POWER 
PANEL. (1) Line voltage. Phase 1, 2, and 3: 
118 volts (+ 2 volts). 

(2) Line current. Phase 1: zero; phase 2: 5 
amperes; phase 3: 20 amperes. 
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58-A, showing controls. 


53. Press Keyer Main Power Switch 51—1 On 
(fig. 31) 


a. ACTION. Press the black button labeled 


q 


19 


MAIN POWER SWITCH ON. Si-| DEPRESSED. RELAY 49 OPENS. 
san a WHITE LAMP 43-4 STOPS GLOWING. RELAY 46 CLOSES. LAMP 


43-3 GLOWS AND RELAY 48 IS ENERGIBSEO IF XMTR FILAMENT 
CURRENT IS ABOVE 150 AMPS. 
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Figure 32. Keyer BC-758-A, relay circuit, main power switch ON. 
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CIRCUIT BREAKER 54 IN ON POSITION. GREEN LIGHT WILL 
GLOW. ON BUTTON SWITCH Si-l HAS BEEN DEPRESSED. 

THROW SWITCH 52 ON FOR BLOWER OPERATION. THE BLUE 
INDICATOR LAMP 43-5 WILL GLOW. TIME RELAY 45 ENERGIZED. 
LOW VOLTAGE POWER TRANSFORMER NO.6! IS NOW IN OPERATION 


72-1 TO 72-6 


PLATE 
HEAVY LINES INDICATE AC. FLOW 


ono, onewcr_ © PEDT 


Y-Y=TO KEYER FILAMENT TRANSFORMERS NO. 60-1 
NO. 60-2 
NO.60-3 

Z-Z=TO KEYER POWER TRANSFORMER NO.61 


5 . TL 30918 
Keyer BC-758-A, relay circuit, circutt breaker ON. 


START on the main power switch of the keyer. 
b, NorMAL ResuLts oF AcTION. (1) Vis- 
ible. White light 43-4 on the keyer, labeled 
HEATER ON, stops glowing. 
(2) Audible. Relays 46 and 49 are heard. 
(3) Electrical (fig. 32). (4) The circuit to 
heating elements 32-1 and 32-2 is opened by 


relay 49. 
(4) Power is supplied up to the circuit breaker 


54. 
(c) Keyer relay 49 is energized. Relay con- 


tacts are now open. 
(d) Keyer relay 46 is energized. Relay con- 


tacts are now closed. 


| STEP 14. | 


54. Throw Keyer Circuit Breaker 54 On 

a. ACTION. Throw the switch labeled CIR- 
CUIT BREAKER 54 to the ON position. 

b. NorMAL Resutts oF AcTION. (1) Vis- 
ible. (a) Green light 43-1, labeled MAIN 
POWER ON, glows. 

(4) Blue light 43-5, labeled BLOWER, will 
glow if toggle switch 52 below the light is in 
the ON position. 

2) Audible. (a) Blower motor 41 is heard. 

(3 Within about 30 seconds, the time-delay 
relay 45 is heard. i 

(3) Electrical (fig. 33.) (a) Power is sup- 
plied to the low-voltage power supply transformer 


61. 
(2) Power is supplied to the filament trans- 


formers 60-1, 60-2, and 60-3 for the high- 
voltage power supply. 

c) Power is supplied to the filament trans- 
formers 58 and 59 for the 405TH tubes. 

(d) Time relay 45 is energized. Relay contact 


is now Closed. 
STEP 15. 


55. Press Keyer High Voltage Switch 51—2 On 


Caution: Keyer keying-supply voltage control 
must be in extreme counterclockwise position. 
Keyer BIAS VOLTAGE control must be in ex- 


treme clockwise position. 
a. ACTION. Press the black button labeled 


START on the HIGH VOLTAGE switch 51-2. 


b. NorRMAL Resutts OF ACTION. (1) Vis- 
ible. Red light 43-2, labeled KEYING VOLT- 
AGE ON, will glow. 

(2) Audible. Relay 47 is heard. 

(3) Electrical (fig. 34). (a) Power is sup- 
plied to autotransformer 63. 

(4) The rectifier interlock is closed. 

(c) Relay 47 is energized. Relay contacts are 


now closed. 
: STEP 16. 


56. Adjust Keying Supply Voltage Control 63 
a. ACTION. Turn the control labeled KEY- 
ING SUPPLY VOLTAGE CONTROL (63) 
slowly clockwise until voltmeter 44-2, labeled 
KEYING SUPPLY VOLTAGE, indicates 5,000 
volts. 
b. METER READINGS. (1) Keying supply volt- 
meter, 5,000 volts. 
(2) Bias voltmeter. 5,000 volts. 
(3) Generator power panel. (a) Line Volt- 


. 4ge. Phase 1, phase 2, and phase 3: 118 volts 


(= 2 volts). 

(4) Line Current. Phase 2 and phase 3: ap- 
proximately 20 amperes. 

c. NorMAL Resutts oF Action. (1) Vis- 
ible. Meter readings, 6 above. 

(2) Electrical. (a) Autotransformer 63, ad- 
justed by this control, supplies the high-voltage 
power supply transformer 62 with power. 

(4) From the rectifier filter, the rectified high 
voltage is applied to the 450TH tubes, voltmeters, 
and output circuit to the transmitter oscillator 


grids. 
STEP 17. | 


57. Throw Rectifier Main Line Switch 38 On | 


(fig. 35) 

Caution: Check to see that the OUTPUT 
VOLTAGE (27) and FILAMENT VOLTAGE 
(8) CONTROLS are set to the full counterclock- 
wise position. 

a. ACTION. Throw the circuit breaker 38, 
labeled MAIN LINE, on the rectifier unit, to 
the ON position. 

6, MetTer READING. Rectifier line voltmeter 
33: 118 volts (+ 2 volts). 
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Figure 34. Keyer BC-758-A, relay circutt, high voltage switch ON. 


s9 


. 4 Y; 
*sposjuos Susmogs ‘V-09-VU sayiIay "SE 24s} Bi 


PANEL LIGHTS 

LINE CURRENT INDICATOR 
LINE VOLTAGE INDICATOR 
FILAMENT TIME INDICATOR 
PANEL LIGHT SWITCH 


HEATER SWITGH 


HIGH VOLTAGE INDIGATOR-'OFF™ 


OVERLOAD RELAY 


OUTPUT VOLTAGE CONTROL 


TL-31806 


SAFETY SWITCH 

OUPUT VOLTAGE INDICATOR 
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c. NORMAL RESULTS OF ACTION. (1) Visible. 
(4) Green light 17, labeled LINE VOLTAGE 
ON, will light. 

(4) Amber light 16, labeled HIGH VOLT- 
AGE OFF, will light. , 

(c) Panel lamps 13-1, 13-2, and 13-3 will 
light when the panel lamp switches 19-1 and 19-2 
are closed. 

(¢) Meter readings, b above. 

_ (2) Audible. Circuit breaker 38 is heard clos- 
ing. 
(3) Electrical. The heating elements 17-1, 
17-2, 17-3, and 17-4 will Operate when switch 
19-3, labeled HEATER, is closed. ‘This switch 


_ should be in the OFF position when set is in op- 


eration. 


| STEP 18. | 


58. Turn Rectifier Control Lock 18 On 

4. ACTION. Insert the key in the lock labeled 
CONTROL LOCK (18), and turn clockwise. 

b. NorMAL RESULTS OF ACTION, ELECTRICAL. 
(1) An interlock circuit within the rectifier is 
completed, 


(2) Power is supplied to control switch 22. 


STEP 19. 


59. Press Rectifier Control Switch 22 On 
Caution: The controls labeled O 
UTPUT 
VOLTAGE CONTROL (27) and FILAMENT 


VOLTAGE CONTROL (8) must be in the full 
counterclockwise position, 


a. ACTION. Press the button labeled START 
on the rectifier control switch 22. 


b. NorMAL Rgsutts oF ACTION. (1) Vis- 
ible. (a) When operating on REMOTE. the 
red light above the start-stop switch on the remote 
control box will glow. 
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(4) Amber light 16, labeled HIGH VOLT. 


AGE OFF, on the rectifier will stop glowing. 

(c) Red light 15, labeled HIGH VOLTAGE 
ON, on the rectifier will glow. 

(¢d) Hour meter 32, labeled FILAMENT 
HOURS, will begin operating. 

(2) Audible. (a) Relay 36 will be heard. 

(4) Blower motor 39 can be heard. 

(3) Electrical. (a) The ground across thé 
high-voltage output is removed through open cops 
tacts at the main contactor 36. 

(4) Power is supplied to filament voltage cops 
trol 3. 

(c) Power is supplied to autotransformer 2? 
which controls the applied voltage to transformer 


25. 
STEP 20. 


60. Adjust Rectifier Filament Voltage Cony 
trol 8 

a. ACTION. Turn control 8, labeled FILA. 
MENT VOLTAGE CONTROL, slowly clockwise 
until pointer on filament voltage meter 32 is at 
the red mark. 

5. METER READINGS. 
ament Voltage. Pointer at red line. 

(b) Rectifier Line Voltage. 118 volts (+ 2 
volts). 


(c) Rectifier Line Current. 12 amperes. 


(2) Generator power panel. (a) Line Volt- 
age, Phase 1, phase 2, and phase 3: 118 volts — 


(+ 2 volts). 

(6) Line Current. 
2 and phase 3: 20 amperes. 

c. NorMAL ResuLTs OF ACTION. 
ible. Meter readings, b above. 

(2) Electrical. As control 8 is turned clock- 
wise, more voltage is applied to the primary of 
filament transformer 26. ‘The secondary output 
is applied to the filaments of the rectifier tubes. 


(1) Vis- 


STEP 21. 


61. Adjust Rectifier Output Voltage Control 
27 
a. Action. (1) Turn the OUTPUT VOLT- 
AGE CONTROL (27) s/owly clockwise until a 
voltage of 10,000 volts is indicated on the output 
voltage meter. 


(1) Rectifier. (a) Ril 


Phase 1: 12 amperes; phase ~ 


o_O Ee EC EO 


Caution: Wait 5 minutes. 

(2) Raise the output voltage slowly to 15,009 
volts. 

Caution: Wait 2 minutes before starting the next 
step. 

b, Meter Reapincs. (1) D-c output volt- 
meter, 15,000 volts. 

(2) Rectifier line current, 18 amperes. 

(3) Line voltage. Phase 1, phase 2, and phase 
3: 118 volts (+ 2 volts). 

(4) Line current, Phase 1: 18 amperes; phase 
2 and phase 3: 20 amperes. 

c. NorMAL ResuLts oF AcTION. (1) Visi- 
ble. Meter readings, b above. 

(2) Electrical. As the control is turned, the 
output voltage from autotransformer 27 is ap- 
plied to high-voltage transformer 25. The second- 
ary output is applied to the plates of the rectifier 


tubes. 
STEP 22. 


62. Adjust Keyer Bias Control 39 

Caution: Check toggle switch 27-1 on the re- 
ceiver. It must be in the OFF position before 
any adjustments are made with the bias control. 

4. ACTION. Turn control 39, labeled BIAS 
VOLTAGE CONTROL, on the keyer slowly 
counterclockwise. Watch meter 23, labeled 
PLATE MILLIAMMETER, at the back of the 
transmitter. Turn the bias control until the proper 
operating current is indicated on the meter (165- 
200 milliamperes). 

b, MeTeR Reapincs. (1) Transmitter plate 
milliammeter. 165-200 milliamperes. 

(2) Keyer supply voltage. 5,000 volts. 

(3) Keyer bias meter. Approximately 3,800 


volts. 
(4) Rectifier output current meter. 165-200 


milliamperes. 
5) Rectifier high voltage. 15,000 volts. 
(6) Rectifier line current. Approximately 50 
amperes. 
(7) Rectifier line voltage. 117 volts (= 2 


volts). 
(8) Rectifier filament voltage. Pointer at red 


line. 

(9) Rectifier hour meter. ‘Timing. 

(10) Generator power panel. 

(4) Line Voltage. Phases 1, 2, and 3: 118 
volts (= 2 volts). 

(2) Line Current, Phase 1: approximately 50 
amperes; phases 2 and 3: 20 amperes. 


c. NorMAL Results oF ACTION. (1) Visi- 
ble. (a) Meter readings, b above. 

(4) Spark gap on transmission line operating. 

(2) Audible. A steady 621-cycle note is hear 
from the transmitter and keyer. 

(3) Electrical. When this control is adjusted, 
the bias on the transmitter tube grids is reduced 
to allow oscillation to take place. The spark 
gaps should be arcing. 


STEP 23. 


63. Throw Receiver Toggle Switch 27-1 On 


Caution: Never turn on the receiver if the spark 
gap is not operating. If at any time the spark gap 
stops operating, turn the receiver off immediately. 
Once the spark gap is operating, the receiver can 
be returned to normal operation. 

a. ACTION. Throw toggle switch 27-1, labeled 
POWER ON, to the ON position. 

6. NorMaL Resutts or Action. (1) Visi- 
ble. Signal indication on oscilloscope screen. 

(2) Axdible. Receiver switch 27-1 is heard 
closing. 

(3) Electrical. (a) The circuit to heating ele- 
ment 25-1 is opened. 

(4.) Power is supplied to the receiver unit. 


STEP 24. 


64. Start Antenna Position Control 
MC-298-A or MC—298-B 


a. ACTION. 


tis Contol Unit BC1012°4 or BOTatS SE a Cal 
Unit BC-1012-A, only the aheband: anaes ie pene 
Place toggle Switch SW -194 (labeled TOWER 
NO. 1) to the ON position (fig. 36). 

b. NorMat Resutts or AcTION. (1) Visi- 
ble. (a) Dial lamps will light if toggle switch 
labeled DIAL LIGHT is in the ON position. 

(4) Azimuth dials will rotate slightly. 

(2) Audible. Induction motor of Motor Gen- 
erator MG-21 is heard starting. 

(3) Electrical. (4) Switch SW-—192-A is 
actuated. 

( 6) Power is applied to the right-hand control 
unit, motor §enerator, synchroties, gyromotor, and 
remaining switches. 
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ey . MIPICA TT ee 

CONTROL UNIT BC-IOII-A 
(SPARE) 


Figure 36. 


¢. ACTION. Turn rate control rheostat to the 
desired position. If foot-controlled operation is 
desired, RATE CONTROL Switch SW-197 
should be placed in the FOOT position. (See 
fig. 37.) 

d. NoRMAL RESULTS OF ACTION. (1) Visz- 
ble. Azimuth dials and antenna will rotate. 

(2) Audible. Rate control motor and gears of 
speed control will be operating. 

(3) Electrical. (a) Voltage is applied to 
armature of rate control motor. 

(4) Synchro-generator begins rotation and elec- 
trically transmits its angular variation to the syn- 
chro-differential generator in the gyrostat. 
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Operating position, showing controls. 


(c) The Silverstat leaves are closed, shunting 
out resistance in one leg of the Wheatstone bridge 
and unbalancing the bridge. Current then flows 
through the field of the d-c generator in a direc- 
tion determined by the side of the bridge on which 
the unbalance occurs. The number of Silverstat 
leaves which are closed determine the unbalance 
of the circuit and thereby the armature voltage of 
the d-c generator and the speed of the drive motor. 

(2) The drive motor produces rotation of the 
turntable which is transmitted to the azimuth dial 
by Synchro-Generator GN-49 (GN-48 on fixed 
installations) and the synchro-motor. The drive 
motor also rotates Synchro-Generator GN-47. 


(¢) Rotation of the turntable and drive motor 
is transmitted electrically to the synchro-differen- 
tial generator. As a result, the shaft position of 
the synchro-differential generator corresponds to 
the difference in electrical angle between the syn- 
chro-generator in Control Unit BC-1011—A and 
Synchro-Generator GN-47 on the trailer or on 
the tower. 

e. Action. (1) If automatic sector sweep is 
desired, place the AUTOMATIC SWEEP Switch 
SW-—184 in the ON position. 

Caution: Power should be off while following 
adjustments are made. i 

(2) Set the arrow on the azimuth dial on the 
midpoint of the chosen azimuth sector. 

(3) Set the operating arms of the sector-sweep- 
ing device at the extreme end of the sector to be 
searched. 

f. NorMAL ResuLT OF AcTION. Power is 
available for operation of ratchet solenoid revers- 
ing switch. 

g. Action. If manual control of the antenna 
is desired, throw toggle Switch SW-194 to 
MANUAL position. 

4. NorMAL Resutts OF ACTION. (1) Vis 
ble. Red indicator lamp alongside toggle switch 
will go off. 

(2) Electrical. Power is removed from the 
rate control motor and associated circuits. Rota- 


tion of antenna is controlled only by manual oper- . 


ation of the hand position control on the vernier 


dial. 
7. METER READINGS, (GENERATOR POWER 


PANEL. (1) Line voltage. Phases 1, 2, and 3: 
118 volts (+ 2 volts). 


Nore. The line voltage of phase 1 will be slightly lower 
than that of phase 2 and phase 3 because of the unbalanced 
current load caused by the rectifier. This condition is normal. 


(2) Line current. Phase 1 should be approxti- 
mately 55 amperes; phase 2 and phase 3 should be 
approximately 25 amperes each. 


STEP 25, | 


65. Adjustments Required in Later Models of 
Antenna Control System 
a. If Control Unit BC-1012-B is used, follow 
the steps listed below to operate either the right- 
hand or the left-hand Control Unit BC-1011—A: 
(1) Place the selector switch on Control Unit 
BC—1012-B in the RIGHT position. 


(2) Place Switch SW-198 on Control Unit 
BC-1011—A in the SINGLE position. 

(3) To transfer to the left-hand control unit, 
throw the selector switch on Control Unit BC— 
1012-B to the LEFT position. 

(4) Place the SINGLE-DUAL Switch SW—198 
on both Control Units BC-1011—A in the DUAL 
position, 

b. Later model sets may be supplied with Con- 
trol Unit BC-1011-B which differs from Control 
Unit BC-1011-A in the following respects (figs. 
37 and 38): 

(1) A CONTROL SYSTEM switch is pro- 
vided for switching the spare control unit in or 
out of operation. This switch eliminates the trans- 
fer relay, Dunco type 58 XDX (mounted in Junc- 
tion Box JB-61 at rear of operating equipment), 
previously supplied with kits using Control Unit 
BC-1011—A. 

(2) The rate control ratio clutch (speed con- 
trol) has been eliminated. 

(3) The AZIMUTH COARSE dial and sector 
limit pins have been located behind a window for 
added protection. 

(4) Illumination has been improved. Unnec- 
sary lights previously located on the front panel 
have been eliminated. The azimuth dial is indi- 
rectly illuminated and a light-dimmer control is 
provided. 

Note. The operation, indexing, lubrication, and replace- 
ment of Control Unit BC-1011-B is the same as that of 
Control Unit BC-1011-A. The right toggle switch on Control 
Unit BC-1012-B (located underneath the operating table) is 
still used as the main on-off switch for the complete antenna 
position control system. However, the left toggle switch is no 
longer needed to Switch from the control unit in use to the spare 
control unit, This switching operation is performed as follows 
(assume that the control unit at the right of the operating 
equipment is in use): 

(a) At the start of the switching operation, the 
CONTROL SYSTEM switch on the unit in use 
is in the OPERATE position, and on the unit at 
the left is in the TRANSFER position. 

(2) Throw the CONTROL SYSTEM switch 
on the unit at the right to STOP position. 

(c) Throw the CONTROL SYSTEM switch 
on the unit at the left to OPERATE position. 

(¢) Throw the CONTROL SYSTEM switch 
on the unit at the right to TRANSFER position. 

(¢) The unit at the left is now connected for 
use and the unit at the right is inoperative. 

Caution: Never place the CONTROL SYSTEM 
switch on both units in the OPERATE position 
at the same time. 

c. Antenna Control MC-391-A has been incor- 
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Figure 37. Control Unit BC-1011—A. 


porated on later models of Radio Set SCR-270- 
(*) in order to provide a constant rotation speed 
of 5 revolutions per minute for use with a plan 
position indicator (PPI) oscilloscope. To rotate 
the antenna at this speed, the following procedure 
is used: 

(1) Place the PPI-DIR Switch SW-213 (on the 
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left leg of the operating table) in the PPI po-« 
sition. 

(2) Check to see that the interlock switch on 
the magnetic clutch used with Antenna Position 
Control MC-298-A is closed. The interlock switch 
on the magnetic clutch used with Control MC- 
391-A must be in its operating position. 


CONTROL UNIT BG-I01I-B 


TL3000) §f 


AZIMUTH DOOR OPEN 


Figure 38. Control Unit BC-1011-B. 


(3) If conventional operation with a maxi- 
mum antenna rotation speed of 1 rpm is desired, 
place the PPI-DIR switch SW-213 in the DIR 
position. The following operations should take 
place in the order named: 

(a) Time-delay relay SW-205 closes after a 
10-second interval. 

(4) When time-delay relay SW-205 closes, 


power is supplied to relay SW-211 which operates 
the magnetic clutch M-342 through switch 
breaker SW-212. 

(c) In order to bring the clutch into alignment, 
it will be necessary to operate the hand position 
control on the proper control unit in the operating 
truck until the clutch engages. 


7) 


66. Stop Procedure 


a. TURN Rate CoNTROL RHEOSTAT TO ZERO. 
Turn rate control rheostat on antenna position 
control system to zero. ‘Throw toggle switch 
labeled TOWER NO. 1 on Control Unit BC-1012- 
A to the OFF position. 

b. THrow ReEcEIvER ConTROL OFF. Throw 
the toggle switch labeled POWER to the OFF 
position. 

c. Ser Keyer Bras CONTROL ON FuLL. Turn 
the control labeled BIAS VOLTAGE CONTROL 
on the keying unit slowly clockwise to the stop. 

d, Set RECTIFIER OUTPUT VOLTAGE TO ZERO. 
Turn the control labeled OUTPUT VOLTAGE 
CONTROL slowly counterclockwise until com- 
pletely off and the OUTPUT. VOLTAGE meter 
reads zero volts. 

é. SET RECTIFIER FILAMENT VOLTAGE TO MINI- 
MUM. Turn ‘he control labeled FILAMENT 
VOLTAGE CONTROL slowly counterclockwise 
until completely off. : 

f. Press Recririer ControL SwitcH OFF. 
Press the button labeled STOP on the rectifier 
CONTROL switch. 


Caution: If the remote control switch is used | 


to shut down the rectifier, the operator must still 
perform steps d and e before the rectifier is shut 
down. 

g. TURN Rectirier Controt Lock OFF. 
Turn the key in the lock labeled CONTROL 
LOCK counterclockwise. 

4. TuRN OsciLLoscope INTENSITY CONTROL 
COMPLETELY COUNTERCLOCKWISE. 

7. TURN OsciLLoscope Power SwitcH OFF. 
Turn the control labeled SEN. counterclockwise 
until the power switch snaps “off”. 

j. TURN Keyer SuppLy VOLTAGE CONTROL TO 
MINIMUM PosITION. Turn the control labeled 
KEYING SUPPLY VOLTAGE CONTROL com- 
pletely counterclockwise. 

k. Press Keven HiGH VottTace Swircu OFF. 
Press the red button labeled STOP on the HIGH 
VOLTAGE switch. 

/. THrow Keyer Circurr BREAKER OFF. 
Throw the switch labeled CIRCUIT BREAKER 
to the OFF position. 

m, Press Kever Main Power Switcu OFF. 
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Press the red button labeled STOP on the MAIN. 


POWER switch of the keying unit. ' 

n. SET TRANSMITTER FILAMENT CONTROL TQ 
MINIMUM PositTION. Decrease the filament cut, 
rent very slowly at a constant speed between steps 


by turning the filament current control on thy 


front of the transmitter. 


Norte. In locations where temperature ranges are below 32% 


.F, take 20 minutes total time between 170 to 0 amperes. Iy 


tropical locations, the total time necessary is about 10 minutes, 


(1) Decrease the current in 10-ampere steps 
with 15-second intervals between steps until the 
current meter indicates 90 amperes. 

(2) Wait 5 minutes. 

(3) Continue in 10-ampere steps every 15 sec 
onds to 50 amperes. 

(4) Turn the control slowly to full counter. 
clockwise position. 

Caution: The transmitter must be shut down 
slowly. This permits the transmitter tubes to cool 
slowly. If the filament voltage is suddenly re 
moved, the tubes may be seriously damaged. 

o. PRESS TRANSMITTER FILAMENT SWITCK 
OFF. Press the red button marked STOP on the 
filament switch. 

p. THROW TRANSMITTER CircuIT BREAKER 
OFF. Throw the transmitter circuit breaker 
labeled A. C. POWER to the OFF position. 

q. THROW OPERATING VAN ENTRANCE SWITCH 
OFF. Throw the operating van entrance switch 
to the OFF position. This switch is located on 
the end wall of the operating van over the plotting 
table. 

r. THROW RECTIFIER MAIN Line CIRCUIT 
BREAKER OFF. Throw the circuit breaker labeled 
MAIN LINE on the rectifier unit to the OFF po- 
sition. 

5. THROW GENERATOR PowER PANEL CIRCUIT 
BREAKER OFF. Throw the circuit breaker on the 
generator power panel to the OFF position. 

t, Stop Power Unrr, PE-74. (1) Move 
throttle lever to 14 inch from STOP position. 


magneto microswitch 


: 
{ 

(2) Allow the engine to idle for about 1 min- — 
ute. 

(3) Set throttle on 
(STOP position). 

(4) Close valve to fuel tank, 


CHAPTER 4 


ABNORMAL SET, START PROCEDURE 


Section |. SYSTEM TROUBLE ANALYSIS 


67. General Information 


a. In this chapter, a logical method is presented 
for analyzing the abnormal operation of an indi- 
vidual component. Although it is impossible to 
discuss all the faults which may interfere with the 
proper functioning of the set, the several types 
of faults which may be expected to occur most 
frequently can be classified, and an orderly and 
efficient procedure can be set up for the location 
of each type. In order to do this, the complete 
unit may logically be divided into three main sys- 
tems, namely, the power supply system, the trans- 
mitting system, and the receiving system. These 
systems cannot be considered entirely independ- 
ently, since some of the components are common 
to two or all systems. 

b. The power supply system consists essentially 
of the power plant, Power Unit PE-74 or a com- 
mercial power source, and Rectifier RA—60—A. 

c. The transmitting system consists essentially 
of the transmitter, the water-cooling unit, the key- 
ing unit, and the antenna system. 

d. The receiving system includes the antenna 
system, the receiver, and the oscilloscope. 

e. Some units of the power supply, as well as 
the oscilloscope and the antenna, might be classed 
properly as parts of both the transmitting and 
the receiving system since they are common to the 
two systems. It will be seen later that this fact 
can sometimes be used to advantage in the isola- 
tion of certain types of troubles. 

. Before actually starting to search for trouble, 
note carefully the exact symptoms of the malfunc- 


tioning and the circumstances attending its occur- 
rence. Anything you may have seen or heard 
occur at the time the trouble appeared may be of 
considerable importance in deciding upon the most 
likely cause of the trouble. The action of the set 
during the interval immediately preceding the 
trouble should also be considered in the analysis 
of the probable nature and location of a fault. 
Weigh all the known factors carefully and then 
proceed to look for the trouble. In many cases, 
a trouble which appears in one component may be 
caused by a fault in some other component. For 
example, a trouble in the transmitter may cause 
the rectifier overload relay to trip. In such cases, 
much time may be wasted in searching for a fault 
where none exists unless the preliminary trouble 
analysis is carefully made. 

g. When the location and clearance of a trouble 
require the use of a spare equipment unit, such 
as a receiver or an oscilloscope, the trouble in the 
faulty unit should be cleared as promptly as pos- 
sible so that the spare equipment will always be 
available for immediate use. 

h. The troubles which can appear in the radio 
set may be divided into three main classifications: 
complete failure, unsatisfactory performance, and 
minor troubles which do not, in themselves, seri- 
ously impair the operation of the set. Obviously, 
troubles of the first two classes must be cleared as 
promptly as possible, while those of the third 
class may be cleared when a favorable opportunity 
presents itself. However, the clearance of minor 
troubles should not be unduly postponed, since 
they may lead to more serious troubles if neglected. 


Section Il. POWER SUPPLY SYSTEM 


68. General Information 
a. The more common troubles to be expected 
in the power supply system are of such nature that 


they will be easily identified. Suppose, for in- 
stance, that the engine-generator set will not start. 
If the starter does not spin the engine at all, the 
battery is probably dead or the relay faulty. If 
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the starter spins the engine but not rapidly enough, 
the battery is probably discharged. If the starter 
does spin the engine properly, check to see that 
the exhaust pipe cover is off, that there is fuel in 
the tank, and that the fuel supply valve and igni- 
tion switch are set to the correct positions. The 
choke may have been used too much or too little. 
After waiting 2 or 3 minutes, try the starter again. 
If the engine still fails to start, check to see if 
there is water or dirt in the fuel supply, and see 
that there is a good hot spark at the spark plug 
terminals while the engine is being cranked by 
the starter. Check the air filter, the choke, and 
governor throttle. If these parts are all in proper 
working order, the engine should start. If it does 
not, more serious mechanical trouble, such as a 
broken fuel pump, is indicated. 

b. If the engine generator stops, sputters, or 
runs unevenly, it is likely that the fuel supply is 
shut off, exhausted, or dirty. If none of these is 
responsible for the trouble, the air filter may be 
clogged, the choke may be stuck, or the carburetor 
may be out of adjustment. Faulty spark plugs, 
ignition wiring, or distributor points may also 
cause trouble of this type, but will more likely 
cause one cylinder or more to miss regularly. 

c. If the engine generator runs too fast or too 
slow or if its speed is unsteady, the trouble may 
be detected by the reading on the frequency meter 
on the power panel. This trouble is probably 
caused by faulty action of the governor. 

d. Overheating of the engine will be indicated 
by too high a reading of the thermometer and may 
result from a number of causes. First check to 
see that the fan is running and that the oil pres- 
sure is normal. ‘Then be sure that the oil and 
water levels are normal. If none of these is at 
fault, the ignition system may need attention or 
the cylinder head and valves may need cleaning. 

é. Failure of the battery-charging generator will 
be indicated by a discharge or low-charge reading 
of the ammeter and may be due to a broken or 
loose fan belt, faulty generator brushes or cut-out, 
or actual trouble in the generator or charging cir- 
cuit. ; 

f. Obvious troubles, such as compression leaks 
or broken parts, are self-explanatory and should 
be repaired in a manner suited to the particular 
trouble experienced. 

g. If the generated voltage is too high or too 
low but the frequency is about normal, the trouble 
is probably in the exciter or field current supply 
circuit of the alternator. The most likely cause 
of low voltage is a defective brush in the exciter 
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or the alternator. The most likely cause of high 
voltage is a short or partial short in the excite, 
field rheostat circuit. 

h. If the alternator generates very little or Ny 
voltage with the engine running, it is likely tha 
the exciter circuit is in trouble. Faulty brushes op 
an open circuit in the wiring may be the cause. 

i. If the main circuit breaker on the power pangy 
trips off, it is an indication of a short circuit in the 
permanent wiring of the power van, or in the 
cables or junction boxes through which power is 
supplied to the other units of the set, or in soMe 
unprotected unit itself. ; 

j- In some cases it may be found that the rectj_ 
fier cannot be turned on even though the trang_ 
mitter, water cooler, and keying unit appear to 
be operating normally. In such cases, first tury 
on the main-line circuit breaker in the rectifier ang 
note the lamp indications on the rectifier paneL 
If the green indicator light is not glowing, : 
an indication that the a-c power supply is 
at or ahead of the main-line circuit breaker, l¢ 
the green light is glowing and the panel lamp 
cannot be turned on, look for a blown fuse in the 
interlock supply circuit. * 

If the panel lights glow, the rectifier ip 
circuit is probably open. (See fig. a9.) ER 
trouble may be in the transmitter, the keying uni 
the remote control station, or the rectifier itsele 
First check the reset button on the Overload rela i 
Then press the start button at the rectifier rentiels ; 
control station and note whether the associated 
pilot lamp glows. If it does glow and then {Oes 
out when the start button is released, the local. 
remote switch is probably in the LOCAL position 
Try to turn on the rectifier with the local start 
button. If the unit is still inoperative, trouble is 
indicated in the main contactor ot the associated 
interlock circuit in the rectifier. If the start but 
ton indicator lamp at the remote control station 
does not glow, check the continuity of the inter 
lock circuit through the transmitter, the keyer, and 
the rectifier. 

k. If the green and amber indicator lights are 
both lighted and the rectifier high voltage cannot 
be turned on, it is probable that the protective 
fuses have blown. If the blower is not operating, 
fuse 11-2 should be checked. If the red indicator 
light is not glowing, check fuse 12, and if the fila 
ment voltmeter is not energized, check fuse 11-2. 
If the correct indicator lamps, except the neow 
lamp, are lighted and the filament voltmeter is 
energized, the trouble is probably due to faulty 
tubes. When the trouble is found, be sure that 
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Figure 39. Simplified interlock circuit diagram. 


APPARATUS LEGEND FOR RECTIFIER RA-60-A 


Quantity 


required Name of part and description 


Capacitor, 0.010 wf, 1,000 volts test, mica. 

Capacitor, 0.5 wf, 25,000 volts. 

Capacitor, 6. wf, 330 volts. 

Capacitor, 0.010 wf, 2,500 volts test, mica. 

Voltmeter multiplier, 1 (14%) megohm, 
10 watts. 

Resistance tube, 10,000 ohms, 200 watts. 

Heater unit, 150 watts, 115 volts. 

Rheostat, filament, 5 ohms. 

Resistor unit 15 ohms, 100 watts. 

Resistor, relay bypass, 150 ohms, 100 watts. 

Fuse, 10 amp, 250 volts. 

Fuse, 150 amp, 250 volts. 

Panel light, 25 watts, 110 volts ac. 

Neon bulb, 2 watts, 110 volts. 

Indicator light, red (55 volts, with series resistor). 

Indicator light, amber (55 volts, with series 
resistor). 

Indicator light, green (55 volts, with series 
resistor). 

Switch, key. 

Switch, light, s.p.s.t. 

Switch, emergency stop. 

Switch, remote-local s.p.d.c. (nonindicating). 

Switch, push-button station. 

Switch, panel interlock. 

Switch, door interlock. 

Transformer (main plate). 

Transformer (filament). 

Transformer (variable auto). 

Transformer (current). 

Reactor (filter). 

Voltmeter, 0-20,000 volt de (special). 

Milliammeter, 0-800 ma de (special). 

Voltmeter, ac (special) (fil). 

Voltimeter, ac, 0-150 volts. 

Total hour meter. 

Ammeter 0-150 amp ac. 

Contactor, main. 

Relay, overload. 

Circuit breaker De-ion (special). 

Blower motor. 
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Figure 40. Rectifier RA-60-A, schematic. 
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its cause has been located and removed before the 
rectifier is turned on so that further damage will 
be avoided. 

/. If the rectifier trips off erratically at times 
through the action of the interlock circuit, carefully 
note the conditions accompanying the interrup- 
tions. The trouble is probably due to a poor con- 
tact or a faulty relay in the interlock circuit, and 
can best be located by inspection and manual 
manipulation of the switches and relays involved. 
If the rectifier alone is affected, check the rectifier 
interlock circuit, but if the keyer also trips off, the 
keyer-transmitter interlock circuit should be inves- 
tigated. If the transmitter, keyer, and rectifier all 
trip off simultaneously, the transmitter-cooling unit 
circuit should be checked. 

m. If the rectifier can be turned on at low volt- 
age but the overload relay trips it off when the 
voltage is raised to normal, a trouble in the trans- 
mitting system is probably responsible. See dis- 
cussion on the transmitting system in section III. 

n. If the current output of the rectifier is too 
high or too low, the trouble is probably in the 
transmitting system. See discussion on the trans- 
mitting system in section III, 

o. The remainder of this section deals specifi- 
cally with a detailed analysis of troubles in Recti- 


fier Unit RA-60-A. 
69. Rectifier, Front Panel Lamps 13 (1-2) 
(fig. 40) 
a. ABNORMAL CONDITION. — Rectifier 
panel lamps do not light when the panel lamp 
switch is thrown to the ON position. 
b, PROBABLE CAusES. (1) Defective lamp 


bulb. 
(2) Defective fuse 11-3. 
(3) Defective lamp socket and connections. 


(4) Defective panel lamp switch 19-1 and con- 


front 


nections. 
c. Test INSTRUMENT. Analyzer I-153-A. 


d, RemeDy. Proceed with the following tests 
until a defect has been located. 

(1) Testing lamp bulbs, Replace the panel 
lamp with a tested new bulb. If the new bulb 
does not glow, reinsert the original bulb into its 
socket. 

(2) Testing fuse 11-3. (a) Shut down the 
rectifier unit and throw the circuit breaker to the 
OFF position. ; 

(4) Remove the key from key switch 18. Un- 
lock and open the rear door of the rectifier unit. 
(c) Remove fuse 11-3 from the fuse panel. 

(d) Check the fuse element in the fuse car- 


tridge. Replace the fuse element if defective. 

(3) Testing lamp socket and connections. (a) 
Throw the circuit breaker to the OFF position 
and remove the front section of the right side 
panel. 

(4) Check all terminals and connections on the 
panel lamp sockets. Repair or replace any loose 
or broken connections. 

(c) Check for continuity across the lamp socket 
terminals with the lamp bulb in the socket. If 
no continuity is obtained, repair or replace the 
lamp socket under test. 


! 
Nore, Test each lamp socket individually. Remove the 
bulb from the panel lamp socket not under test. 


(4) Testing panel lamp switch 19-1 and con- 
nections, (a) Check the panel lamp switch 
terminals. Repair or replace any loose or broken 
connections. 

(4) With panel lamp switch 19-1 thrown to 
the ON position, check for continuity across the 


lamp switch terminals. 


Nore. The rear panel lamp switch and heater switch 19-3 
must be in the OFF position for this test. 


(c) If continuity is not obtained, repair or re- 
place front panel lamp switch 19-1. 
70. Rectifier, High Voltage On Indicator 
Lamp, Red 15 
a. ABNORMAL CONDITION. HIGH VOLTAGE ~ 
ON indicator lamp does not glow. 
b, PROBABLE Causes. (1) Defective lamp 


bulb. 

(2) Defective fuse 12. 

(3) Defective socket and connections. 

(4) Defective series resistor, indicator lamp 15. 

(5) Defective key switch 18. 

Defective push-button station 22. 
(7) Defective relay coil, main contactor 36. 

8) Defective interlock circuit. 

(9) Defective panel interlock switches 23 
(1-8). 

c. Test INSTRUMENT. Analyzer I-153—-A. 

d. Remepy. Proceed with the following tests 
until a defect has been located. 

Note. If the HIGH VOLTAGE OFF indicator lamp 16 
stops glowing when the HIGH VOLTAGE ON switch is de- 
pressed, proceed with tests (1) through (4). If the indicator 
lamp glows, proceed with tests (5) through (9). 

(1) Testing bulb of indicator lamp 15. Re- 
place the lamp bulb with a tested new bulb. If 
the new bulb does not glow, reinsert the original 
bulb into its socket. If the new bulb glows bril- 
liantly, remove it and test the series resistor. 
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dicated, replace the filament transformer. 

(¢) Disconnect and tag the leads from the 
primary terminals of the filament transformer. 
Check for continuity across the primary terminals. 
If no continuity is indicated, replace the filament 
transformer. 

Nore. Check the primary and the secondary of the filament 


transformer for a shorted condition between the windings or 
terminals, and the transformer core. 


(7) Testing variable autotransformer 27. (4) 
Disconnect the cables from the primary of the 
main-plate transformer. 

(4) Remove the bulb from the HIGH VOLT- 
AGE ON indicator lamip socket 15. 

(c) Check for continuity across the two inner 
terminals of the variable autotransformer 27. If 
continuity is not indicated, refer to TM 11-1410, 
Maintenance Manual. — 

(8) Testing transformer 25. (a) Check for 
continuity across the plate terminals of the rectt- 
fier tubes. Normal resistance is approximately 
3,000 ohms. If there is no continuity reading, 
notify person in charge for repair or replacement 
of main plate transformer 25. 

(4) Disconnect the leads from the primary ter- 
minals of the plate transformer. Check for con- 
tinuity across the primary terminals of the 
transformer, If no continuity is indicated, notify 
person in charge. 


74. Rectifier, D-C Output Current Meter 31 


a. ABNORMAL CONDITION. Output current 
meter does not indicate when station is being 
placed on the air. 

b. Propaste Causes. (1) Defective high- 
voltage cable between the rectifier and the trans- 
mitter unit. 

(2) Defective meter and connections, rectifier 
unit. ' 

(3) Defective resistor 9, rectifier unit. 

(4) Defective center tap and connection 
ment transformer 16, transmitter unit. 

(5) Defective output current meter 23 and con- 
nections in transmitter unit. 

c. Trsr InsrruMENT. Analyzer I-153—A. 

d. Remerpy. Proceed with the following tests 
until a defect has been located. , 

(1) Testing high-voltage cable, rectifier unit. 
(2) Remove the a-c power to the rectifier unit. 

() Check the high-voltage and ground termi- 
nals of the rectifier unit. Repair or replace any 
loose or broken connections. 


s, fila- 
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(c) Connect the positive lead of the high- 

voltage cable to the rectifier ground terminal. 
d) Check for a shorted indication between the 
lates of the transmitting tubes and ground. 
e) If no shorted indication is obtained, the 
high-voltage cable is open-circuited. 

(f) Repair or replace the high-voltage cable. 

Nore. Remove the positive lead of the high-voltage cable 
from the ground terminal of the rectifier unit immediately after 
this test is completed before proceeding with any further tests. 

(g) Check the high-voltage terminal in the 
transmitter unit. Repair or replace any loose or 
broken connections. 

(2) Testing current meter and connections. 
(a) Remove the right front panel of the rectifier 
unit. 

(4) Check the terminals of the current meter. 
Repair or replace any loose or broken connections. 

(c) Remove and tag the leads from the termi- 
nals of the current meter. 

(¢) Using the high range of the analyzer, 
check for continuity across the meter terminals. 
Observe polarity. 

(e) If no continuity is indicated, replace the 
current meter. 

(3) Testing resistor 9, rectifier unit. (a) Re- 
move the right or left rear panel. 

(4) Remove resistor 9, and check the resistor 
for continuity. Normal resistance 15 ohms. 

(c) If no continuity is indicated, replace the 
resistor. 
| (4) Testing center tap and connections, flla- 
ment transformer 16, transmitter unit, 

Caution: Be sure to shut down keyer and trans- 
mitter. 

(4) Remove the lower right panel of the 
transmitter unit. : 

(4) Check the center-tap terminal of the fila- 
ment transformer. Repair or replace any loose 
or broken connections. 

(c) Check for continuity between the center. 
tap terminal of the filament transformer and 
ground. 

(d) If continuity is indicated, disregard test 

5) below. If no continuity is indicated, pro- 
ceed with test (5). 

(5) Testing current meter 23 and connections 
transmitter unit. (a) Check the terminals of 
the current meter. Repair or replace any loose 
or broken connections. 

(4) Check the meter series resistor 4-2 for 
continuity. If no continuity is indicated, replace 
the resistor. 


(c) Using the high range of the analyzer, 
check for continuity across the meter terminals. 
Polarity should be observed. 

(¢) If no continuity is indicated, replace the 


current meter. 


Nore. _ Check the ground lead of the current meter. An 
open-circuited condition may exist between the ground terminal 
of the meter and ground. 


75. Rectifier, Filament Voltmeter 32 


4. ABNORMAL CONDITION. Filament voltme- 
ter 32 reads zero, 

b. PROBABLE CAuszs. 
to voltmeter 32. 

(2) Defective fuse 11-1. 

(3) Defective filament rheostat 8 and con- 
nections. 

(4) Defective filament voltmeter 32. 

( ; Defective bypass capacitors 1-3 and 1-4. 

(6) Defective filament transformer 26. 

¢. Test INSTRUMENT. Analyzer I-153-A. 

d. REMEDY. Proceed with the following tests 
until a defect has been located. 

(1) Testing for a-c power to voltmeter 32. 
Note whether the HIGH VOLTAGE ON indi- 
cator lamp 15 is glowing. If the indicator lamp 
is not glowing, follow the procedure outlined in 
paragraph 70d(1). 

(2) Testing fuse 11-1. Seé paragraph 69d(2). 
_(3) Testing filament rheostat 8 and connec- 
tions. (a) Remove the front panel from the 
right side of the rectifier. 

(4) Check the rheostat terminals. Repair or 
replace any loose or broken connections. 

(c) Remove and tag all leads from the rheo- 
stat terminals, Check for continuity across the 
theostat terminals. If no continuity is indicated. 
replace the rheostat. 

(4) Testing filament voltmeter 32. (a) Two 
petsons are required for this test. Connect an 
a-c test voltmeter across terminals H2 and H5 
or filament transformer 26, 

Caution: Do not handle test leads or meter 
after connection to the circuit. 

(4) Throw the circuit breaker to the ON 
position. 

(¢) Depress and hold the panel interlock 
Switches. 

(¢d) Depress the START button on the push- 
button station switch 22. 

(e) Turn the FILAMENT VOLTAGE CON- 
TROL slightly clockwise. Note reading on the 
a-c test voltmeter. If a reading is obtained, check 


(1) Lack of a-c power 


all leads at the meter terminals for loose or 
broken connections. If the leads and connec- 
tions are normal, replace filament voltmeter 32. 

(5) Testing bypass capacitors 1-3 and 1-4. 
(a) Remove the bypass capacitors from the volt- 
meter terminals. 

(4) Check the capacitors for a shorted condi- 
tion. Replace capacitors if found shorted. 

(6) Testing filament transformer 26. 
paragraph 73d(6). 


See 


76. Rectifier, Line Voltmeter 33 

a. ABNORMAL CONDITION. Line voltmeter 33 
shows no reading. 

5. PROBABLE CAUSES. 
to voltmeter 33. 

(2) Defective voltmeter 33 or connections. 

(3) Defective circuit breaker 38. 

(4) Defec ive cable between distribution panel 


(1) Lack of a-c power 


and rectifier. 
c. Test INSTRUMENT. Analyzer I-153-A. 


d. Remepy. Proceed with the following tests 
until a defect has been located. 

(1) Testing a-c power to voltmeter 33. Throw 
the panel lamp switch to the ON position. If 
the panel lamps glow, test the meter and connec- 
tions. If the panel lamps do not glow, test the 
circuit breaker. 

(2) Testine voltmeter 33 and connections. 
(a) Throw the circuit breaker to the OFF posi- 
tion. Remove the front panel from the right side 
of the rectifier. 

(6) Check all leads at the meter terminals. 
Repair or replace any loose or broken connections. 

(c) Connect an a-c test voltmeter across the 
terminals of the voltmeter 33. 

Caution: Do not handle the test prods or 
meter after connection to the circuit. 

(7) Throw the circuit breaker to the ON 
position. If the a-c test voltmeter shows an indi- 
cation, replace the rectifier line voltmeter 33. 


Nore. The lead from the bottom terminal of circuit breaker 
38 feeds the line voltmeter and the LINE VOLTAGE ON in- 


dicator lamp 17. Check this lead for a loose or broken con- 


nection, 

(3) Testing circuit breaker 38. (a) Throw 
the circuit breaker to the OFF position and re- 
move the front panel from the right side of the 


rectifier. 
(4) Check for an a-c voltage indication be- 


tween the top terminals of the circuit breaker 
and ground. 
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Caution: Connect the ground test lead first. 
Do not handle the metal tip of the test leads 
when applying them to the top terminals of the 
circuit breaker. A-c voltage is always present 
at these terminals. 

(c) If a voltage indication is obtained, check 
for a voltage indication between the bottom ter- 
minals of the circuit breaker and ground, with 
the circuit breaker in the ON position. If no 
voltage indication is obtained, replace the circuit 
breaker. 

(4) Testing cable to a-c supply generator. 
Check the cable for loose or broken connections 
between the rectifier unit and the distribution 
panel. Repair or replace cable, if found defective. 


77. Rectifier, Line Current Ammeter 35 

a. ABNORMAL ConpITION. Rectifier line cur- 
rent meter does not register. 

b. PROBABLE Causes. (1) Defective current 
transformer 28. 

(2) Defective line current, ammeter bypass 
capacitor 1-6. 


(3) Defective ammeter 35. 

c. Test INSTRUMENT. Analyzer I-153-A, 

d. ReMEby. Proceed with the following tests 
until a defect has been located, 

(1) Testing current transformer 28. (4) Shut 
down the rectifier and throw the circuit breaker to 
the OFF position. 

(4) Remove the front panel from the right 
side of the rectifier. 

(c) Remove the two leads from the ammeter 
terminals, and check for continuity across the 
leads. If no continuity is indicated, check the 
leads for loose or broken connections. If the 
leads are normal, replace the current transformer. 

(2) Testing bypass Capacitor 1-6. Remove 
the bypass capacitor from the ammeter terminals 
and check the capacitor for a shorted condition, 
Replace the capacitor if shorted. 

3) Testing ammeter 35. Remove and ta 
the leads from the ammeter terminals. Check for 
continuity across the ammeter terminals, using 
the high range of the analyzer. If no continuity 
is indicated, replace the ammeter 


Section Ill. TRANSMITTING SYSTEM 


78. General Information 


a. Faults in the transmitting system will usually 
be indicated by improper operation of the trans- 
mitter or keying unit. However, the first indica- 
tion of transmitting system trouble often may be 
found in the appearance of the image on the oscil- 
loscope. 

b. If no r-£ output is obtained when the rectifier, 
keying unit, and transmitter all appear to be nor- 
mal, it is likely that the pulsing voltage 1s not 
being supplied to the transmitter. The indica- 
tions of this condition are no d-c plate current in 
the transmitter, the lack of a main pulse image 
on the screen of the oscilloscope, and no spark 
across the spark gap. First see whether the base 
line appeats on the oscilloscope screen. If not, 
the oscillator tube or circuit in the oscilloscope 
is probably faulty. If the base line appears nor- 
mal, see whether the cord is plugged into the 
KEYER jack on the right side of the oscilloscope. 
Check with a headset to see if the 621-cycle tone 
appears at the KEYER jack. If the tone is not 
present at this point, trouble is indicated in the 
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synchronizing line amplifier tube or its circuit in 
the oscilloscope. If the tone does appear at the 
KEYER jack, the trouble is probably in the pulse- 
generating tubes or circuit of the keying unit 
Malfunctioning of this circuit can best be located 
by means of signal tracing. 

c. If the investigation up to this point indicates 
that there is no trouble in the pulsing Circuit, the 
only remaining possibility is tube or circuit trouble 
in the transmitter itself. Check the transmitte. 
r-f circuit carefully and test the tubes by substi. 
tuting new ones. . 

d. If the rectifier high voltage can be turned , 
but the overload relay trips it off when the voltay. 
is raised to normal, the trouble is probably due Be 
a fault or misadjustment of the transmitting § e 
tem. Improper bias or keying high-voltage ie 
tings of the keying unit may result in the est és 
lishment of continuous-wave (c-w) oscillation in 
the transmitter, especially if the keying unit itself 
is not operating properly. An arc-over in the 
transmitter or the antenna system due to improper 
adjustments or inadequate insulation may also 
cause this trouble. Arc-overs will usually produce 
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Figure 41. Transmitter BC-785—A, schematic. 


APPARATUS LEGEND FOR TRANSMITTER BC-785-A 


Soa Name of part and description ee Name of part aod description 
1 6 Capacitor, 0.00025 wf, 2,500 volts. 10 Switch, interlock, solder lug terminals. 
2 2 | Capacitor, 0.01 wf, 5,000 volts. 1 Switch, s.p.s.t. (on earlier xmtr models only). 
3 1 Capacitor, 0.00035 yf, 500 volts. 1 Transformer, 220-110 yolts, 60 cycles. 
4 2 Resistor, 10 ohms, 100 watts. 1 Transformer (current), 200-5 ratio. 
5 2 Heater, 150 watts, cartridge type screw base. 1 Transtat (regulator). 
6 2 Pilot light, 6 watts, 125 volts, candelabra base. 1 Blower circulator, 115 volts, 60 cycles. 
7 1 Relay, 110 volts, 60 cycles. 1 Blower intake, 115 volts, 60 cycles. 
8 l Relay, 110 volts, 60 cycles. 1 Exhaust fan, 115 volts, 60 cycles. 
9 l Relay, 110 volts, 60 cycles. l Ammeter, 0-200 amp. 

10 I Relay, 55 to 125 volts, 60 cycles. 1 Milliammeter, 0-400 ma. 

ll 2 Switch, s.p.s.t. 2 Terminal block (12 terminals). 

12 ! Circuit breaker. 1 Capacitor, 0.00025 uf, 8,000 volts. 

13 | 


Switch, push-button, flush type. 
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an audible 621-cycle note which can readily be 
heard and located by ear. A faulty tube or cir- 
cuit trouble in the transmitter, cabling, or keying 
unit may cause the transmitter to draw excessive 
plate current. Excessive electrical leakage through 
the water column or in any other part of the 
plate-supply circuit may also be responsible for 
this condition. 

e. If the current output of the high-voltage 
rectifier is too low when the transmitter is in oper- 
ation, it is an indication that the transmitter is 
not functioning properly. This condition will 
normally accompany any trouble which causes a 
reduction in the r-f output of the transmitter and 
should be treated in the same manner. 

f. If the transmitter or the antenna system is 
subject to r-f flashover or arcing, it is an indica- 
tion of improper tuning adjustments. The arcs 
will usually cause the rectifier to be shut down 
and will also produce an audible 621-cycle note. 
The actual point of arc-over may be within the 
transmitter or external to it on the transmission 


line or the antenna, and may often be found by - 


examining the circuit for indications of pitting 
or burning. When the point of arc-over is found, 
determine whether the trouble is due to proximity 
of the circuit to shields or other conductors, or to 
poor insulation, or to excessive standing waves 
in the circuit. If the fault is due to the latter 
cause,’ a readjustment of the transmitter and 
antenna system is in order, and other indications 
of that fact, such as reduced echoes, should be 
present. 

g. Another trouble which might occur is over- 
heating of the cooling system. Check to see that 
the fan is running and that the cooling system 
is filled. If they are, the trouble is probably due 
to severe restriction of the water flow because of 
improper shut-off valve settings or some obstruc- 
tion in the water lines. 

(1) If the transmitting system shuts down au- 
tomatically because of operation of the Aigh pres- 
suretrol relay, check the water pressure and flow, 
the valve settings, and the high pressuretrol relay 
itself, in the order named, until the cause of the 
trouble is found. 

(2) If the transmitting system shuts down au- 
tomatically because of operation of the /ow pres- 
suretrol relay, check the water level, pressure, and 
flow, the valve settings, and the /ow pressuretrol 
relay itself, in the order named, until the cause 
of the trouble is found. 

4, The remainder of this section deals specifi- 
cally with a detailed analysis of troubles in the 


transmitter, watercooling unit, keying unit, and 
antenna system. 


79. Transmitter, A-C POWER ON Indicator 


Lamp 6-1 
a. ABNORMAL CONDITION, A-C POWER ON 


indicator lamp does not glow. 
b. PropaBLE Causes. (1) Defective lamp 

bulb. 

(2) Defective lamp socket and connections. 

(3) -Defective circuit breaker. 

¢. Test INSTRUMENT. Analyzer I-153-A. 

d. Remepy. Proceed with the following tests 


until a defect has been located: 


Throw the transmitter circuit breaker to the ON 
Notice whether the transmitter blowers are in 
If the blowers operate, proceed with tests (1) and 

If the blowers do not operate, proceed with test 


Nore. 
position, 
Operation, 
(2) below. 
(3) below. 

(1) Testing lamp bulb. Replace the panel 
lamp with a tested new bulb. If the new bulb 
does not glow with the circuit breaker in the ON 
position, reinsert the original bulb into its socket. 

(2) Testing lamp socket and connections. (4) 
Remove the upper-left side panel. Check the 
terminals of the lamp socket. Repair or replace 
any loose or broken connections. 

(4) Throw the circuit breaker to the ON 
position. Check for a-c voltage indication across 
the lamp socket terminals. If a voltage indica- 
tion is obtained, repair or replace the lamp socket. 

(3) Testing circuit breaker. (a) Remove the 
bottom right panel. Check for a-c voltage across 
terminals 1 and 2 of the transmitter terminal 
block 24-1. If no voltage indication is obtained, 
check the transmitter line fuse for an open- 
circuited condition. 

(4) Check the terminals of terminal block 
24-1. Repair or replace any loose or broken 
connections. 

(¢) Check the circuit breaker terminals. Re- 
pair or replace any loose or broken connections. 

(¢) Throw the circuit breaker to the ON 
position. Check for a-c voltage across the upper 
terminals of the circuit breaker. If no voltage 
indication is obtained, check for voltage indica- 
tion across the lower terminals of the circuit 
breaker. If voltage indication is obtained, re- 
pair or replace the circuit breaker. 

(e) If no voltage indication is obtained, re- 
move the line fuse to the transmitter unit, and 
check the a-c cables between the circuit breaker 
and terminals 1 and 2 of terminal block 24-1. 
Repair or replace any loose or broken con- 


nections. 
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ee 


80. Transmitter, FILAMENT ON Indicator 
Lamp 6—2 

a. ABNORMAL CONDITION. FILAMENT ON 
indicator lamp does not glow. 

b. PROBABLE Causes, (1) Defective lamp 
bulb. 

2) Defective lamp socket and connections. 
(3) Defective relay 9. 

(4) Defective FILAMENT ON switch 13. 
( A Defective relay 8. 

c, Test INSTRUMENT. Analyzer I-153—-A. 

d. Remepby. Proceed with the following tests 
until a defect has been located: 

Nore. Depress the START button of the FILAMENT ON 
switch. Slightly rotate the filament control clockwise. Note 
whether the transmitter filament-current meter indicates. If the 
meter indicates, proceed with tests (1) and (2) below. If 
the meter does not indicate, and the A-C POWER ON indi- 
cator lamp is glowing, proceed with tests (3), (4), and (5) 
below. 

(1) Testing lamp bulb, See paragraph 79d(1). 

(2) Testing lamp socket and connections. (2) 
Remove the right upper panel. Check the lamp 
socket terminals. Repair or replace any loose or 
broken connections. 

b) Remove the lamp bulb from the socket. 

(c) Check for continuity across the lamp socket 
terminals. If continuity is indicated repair or re- 
place the lamp socket. 

(3) Testing relay 9. (a) Remove the lower 
right panel. With the water cooler in operation, 
check for a-c voltage indication across terminals 
7 and 8 of transmitter terminal block 24-1. If no 
voltage indication is obtained, check the cable be- 
tween terminal 7 of the transmitter terminal block 
and terminal 3 of water cooler terminal block 8. 
Repair or replace any loose or broken connections. 


Nore. Check the terminals of the low pressuretrol switch 
of the water cooler unit for loose or broken connections, 


b) Throw the transmitter circuit breaker to 

; ition. 
Be japiteranes the cable between the transmit- 
ter and the water cooler units, from terminal 7 of 
transmitter terminal block 24-1. Check for con- 
tinuity across terminals 7 and 8 of terminal block 
24-1. If no continuity is indicated, check for 


loose or broken connections at the relay coil termi- . 


nals of relay 9. 
d) Disconnect the leads from one of the re- 


lay coil terminals. Check for continuity across 
the relay coil terminals. If no continuity is indi- 
cated, repair or replace relay 9. hen 

(4) Testing FILAMENT ON switch 13. (a) 
Remove the rear cover from the switch assembly. 
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Check the switch terminals. Repair or replace any 
loose or broken connections. 

(4) Check for continuity across the left upper 
and lower terminals. If no continuity is indicated, 
repair or replace the switch. 

(c) If continuity is indicated, check for con- 
tinuity across the right upper and lower terminals, 
If continuity is not indicated, check the jumper 
lead on the switch terminals. If the jumper lead 
is normal, repair or replace the switch. 

(5) Testing relay 8. (4) Check the relay ter- 
minals, Repair or replace any loose or broken 
connections, 

(4) Disconnect the leads from one of the relay 
coil terminals. Check for continuity across the 
relay coil terminals. If no continuity is indicated, 
repair or replace relay g. 


81. Transmitter, Blowers 19 and 20 
Exhaust Fan 21 7 


a. ABNORMAL CONDITION. Transmitter blow. 
ers and exhaust fan do not operate. 

Nore, Air streamers, seen throu i 

se Bh the glass w 

attached to the blowers, indicate normal ‘Gpatatenone ren 
blowers and exhaust fan. If all blowers do not operat fie 
mediately shut down the transmitter unit. If only one bi aie 
fails to operate and the water temperature indicator ee 
water cooler does not show a temperature above norm fe ie 
TM 11-1310) continue operation and notify person ; ern 
of the abnormal condition. in charge 


b. PROBABLE Causzs. (1) Lack of 
to the blowers and exhaust-fan units, 

(2) Defective terminal connections. 

(3) Defective blower and exhaust-fan mot 

c. Test INSTRUMENT. Analyzer I-153_ = 

d. Remepy. Proceed with the followin ; 
until a defect has been located. & tests 


a-C power 


Nore. If all blowers are inoperative see 


para 
testing the circuit breaker. Staph 794 (3) 
> 


(1) Testing for a-c at blower motoy , 


(a4) Remove the upper right panel, Ming). 


(4) Throw the circuit breaker to the ON 
tion. Posj_ 
(c) Check for a-c voltage across the ac; 
terminals of the blower unit under test. ip pet 
voltage indication is obtained, check the a. :. Bo 
leads between the terminals of the blower Mpyt 
unit and the circuit breaker, Repair op .. otOr 
f Teplac 


any loose or broken connections, 

(2) Testing blower-motor term; 
tions. (a) Throw circuit breaker 
position. 

(2) Check all connections at the blow 
a-c input terminals. 

(c) Check all connections and leads between 


€r-motor 


the blower-motor a-c input terminals and the 
blower-motor units. Repair or replace any loose 
or broken connections. 

(3) Testing blower motors and exhaust-fan 
unit. (a) Remove the motor leads from the 
blower-motor a-c input terminals, 

(4) Check for continuity across the motor 
leads of the blower-unit under test. If no con- 
tinuity is indicated, repair or replace the blower 
motor unit. 


82. Transmitter, Filament Current Meter 22, 
Zero Reading 


4. ABNORMAL CONDITION. ‘Transmitter fila- 
ment-current meter shows zero reading. 

6. PROBABLE Causes. (1) Defective meter 
and connections. 

(2) Defective meter bypass capacitors 1 (1-3). 

(3) Defective meter resistor 4-1. 

(4) Defective current transformer 17. 

(5) Defective _ filament-transformer 
Capacitors 2 (1-2), 1-4, 

(6) Defective filament transformer 16. 

(7) Defective transtat 18, 

¢. Test INSTRUMENT. Analyzer I-153-A., 

d. REMEDY. Proceed with the following tests 
until a defect has been located: 


Nore. _ With the transmitter circuit breaker thrown to the 
ON position, depress the START button of the FILAMENT 
switch, Rotate the filament control slowly clockwise to about 
one-third of its normal position when the transmitter is op- 
erating normally. Note whether the transmitting tubes are 
ployang: If the tubes do not glow, use tests (5) through (7) 

clow. If the tubes are glowing, use tests (1) through (4) 
below, | 

(1) Testing meter and connections. (a) Re- 
move the upper right panel. Check all leads on 
the ammeter terminals, Repair or replace any 
loose or broken connections, 

(4) Remove and tag the leads from the am- 
meter terminals; check for continuity across the 
meter terminals. If no continuity is indicated, 
replace the ammeter. 

(2) Testing meter bypass capacitors 1 (1-3). 
(a) Remove the meter bypass capacitors from 
the meter terminals. 

(4) Check the capacitors for a shorted condi- 
tion. Replace any capacitor that shows a shorted 
condition. 

(3) Testing meter resistor 4-1. (a) Remove 
the meter resistor from the meter terminals. 

(2) Check the resistor for an open or shorted 
condition. Normal resistance of resistor is ap- 
proximately 10 ohms, Replace resistor if found 


defective. 


bypass 


(4) Testing current transformer 17. (a) Re- 


move the lower right panel. 

(4) Remove one of the current transformer 
leads from its mounting strip. 

(c) Check for continuity across the winding 
of the current transformer. If no continuity is 
indicated, repair or replace the current trans- 
former. 

(5) Testing filament-transformer bypass capa- 
citors. (a) Remove the ground bus from the 
terminals of capacitors 2-1 and 2-2. Check 
across the capacitor terminals. Replace any 
capacitor showing a shorted condition. 

(4) Disconnect one lead of capacitor 1-4, and 
check across the capacitor terminals for a shorted 
indication; replace capacitor if found shorted. 

(6) Testing filament transformer 16. (a) Re- 
move one of the connections from one of the 
secondary terminals of the filament  trans- 
former. (Do not remove the lead from the 
center-tap terminal.) 

(4) Check for continuity across the secondary 
and center-tap terminals of the filament trans- 
former. If no continuity is indicated, repair or 
replace the transformer. 

(c) Remove the leads from the primary ter- 
minals of the filament transformer. Tag the 
leads. Remove the connecting bus from terminals 
1, 2, 3, and 4. 

(d) Check for continuity across terminals 1 
and 3; if no continuity is indicated, replace the 
filament transformer. Check for continuity across 
terminals 2 and 4; if no continuity is indicated, 
replace the transformer. 

(7) Testing transtat 18. 


upper left panel. 
(4) Remove the cover of the transtat unit. 


(c) Remove and tag the leads from terminals 
1 and 3 of the transtat. Check for continuity 
across the terminals (1 and 3). If no continuity 
is indicated, repair or replace the transtat. 

(d) Remove and tag the leads from terminals 


2 and 4 of the transtat unit. 
(e) Connect an a-c test voltmeter across tran- 


stat terminals 2 and 4. ae 
(f) Throw the transmitter circuit breaker to 


the ON position and start the water cooler unit, 
(g) Depress the transmitter FILAMENT 


switch. 

(4) Slowly rotate the filament control clock- 
wise. Note the a-c test voltmeter for a voltage 
output indication from the transtat. If no voltage 
indication is obtained, repair or replace the 


transtat. 


(a) Remove the 
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83. Transmitter, Filament Current Meter 22, 
High Reading 

a. ABNORMAL CONDITION. Transmitter fila- 
ment-current meter indicates high current when 
the filament voltage control is rotated slightly. 

b, PROBABLE Causes. (1) Filament spark 
gaps spaced too close. 

(2) Shorted filament bypass capacitors 1-5 
and 1-6. 

c. Test INSTRUMENT. Analyzer I-153—A. 

d. Remepy. Proceed with the following tests 
until a defect has been located: 

(1) Testing filament spark gaps. (a) Remove 
the right or left upper panel. 

(4) Examine the spark gaps on the filament 
terminals of the transmitting tubes. Normal 
spacing is approximately 1/4 to 1/4 inch. 

(2) Testing flament bypass capacitors 1-5 and 
1-6. (a) Remove the mica bypass capacitors. 

(6) Check each individually for continuity 
across the capacitor terminals. If continuity is 
indicated, replace the capacitor under test. 


84. Transmitter, Current Meter 23 


a. ABNORMAL ConDITION. Current meter does 
not indicate when station is being placed on the 
air. 

b. PropaBLe Causes. (1) Defective high- 
voltage cable between the rectifier and the trans- 
mitter unit. 

(2) Defective meter 31 and connections, rec- 
tifier unit. 

(3) Defective resistor 9, rectifier unit. 

(4) Defective center tap and connections, fila- 
ment transformer, transmitter unit. 

(5) Defective current meter 23 and connec- 
tions, transmitter unit. 

c. REMEDY. Follow procedures outlined in 
paragraph 74, 

85. Transmitter Unit Does Not Oscillate, Pre- 
liminary Tests 

a. Check the base line on the oscilloscope unit. 
If the base line is abnormal, check the oscilloscope 
unit. 

4, Set the keyer synch 
INTERNAL SYNC. position. 
the transmitter unit oscillates. 
unit oscillates, the trouble has been traced to 
oscilloscope unit. If the base line on the oscillo- 
scope unit is normal, check the sync. line cord 
between the oscilloscope and the keyer unit; 
check also the sync. line amplifier stage within 
the oscilloscope unit. 


84 


ronization switch to the 

Note whether 
If the transmitter 
the 


c. If the transmitter unit does not oscillate 
when the keyer is set to the INTERNAL SYN¢ 
position, the keyer or transmitter units are at 
fault. 

d, Check the pulse output of the keyer ubjt 
with the test oscilloscope. If a normal pulse ip. 
dication is obtained, the transmitter unit is at 
fault. 

e. If no pulse output indication is obtained 
the keyer unit is at fault and should be testeq. 
Use the signal tracing procedure. 

f. Check the grid bias cable between the keyer 
and transmitter unit, before testing the trans. 
mutter unit. 


86. Water Cooler, High Pressuretrol Piloy 
Lamp 1 (fig. 42) 


4. ABNORMAL ConpiITION. High pressuretto| 
pilot light does not glow when the transmitter ¢jp- 
cuit breaker is thrown to the ON position. 

b. PROBABLE Causes. (1) Defective lan 
bulb. P 
(2) Defective lamp socket and connections, 

(3) Lack of a-c power or defective connections 
at terminal blocks 8 and 10. 

c. TEST INSTRUMENT. Analyzer I-153—A, 

d. REMEDY. Proceed with the following te 


; s 
until a defect has been located. . 


Bcilion, aoe whee Oe ater Sone tans So 
(2) 3 glowing. if the lamps are glowing, use tests (1) and 
clow. If the lamps are not glowing, use test G a 

(1) Testing lamp bulb. Replace the bulb Ww 
a tested new bulb. If the new bulb does not gl 
reinsert the original bulb into its socket, 

(2) Testing lamp socket and connections. 
Throw the transmitter circuit breaker to the OnE 
position. ; 

(4) Check the terminals of the lamp Sock 
repair or replace any loose or broken connection, > 

(c) Remove the indicator lamp bulbs 5—] A s, 
5-2 from their sockets. “ad 

(d) Disconnect the a-c input lead fro 
transmitter to the water cooler unit, from t 
1 of the water-cooler terminal block g. 

(e) Check for continuity across terminals 
5 of the water-cooler terminal block 10 
continuity is indicated, repair or replace the | 
socket assembly of pilot lamp 1. 


Note. Before repairing or replacing the Jam 
the terminals of the high pressuretrol switch 
broken connections (fig. 43). 


(3 ) Testing a-c input to water-cooler unit 
(a) Check the terminals of terminal blocks g and 


ith 
Ww, 


M the 
etmina] 


an p 


P socket, check 
7 for loose or 
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# 28.5 MFD. 230 VOLTS A.C. 


PHASE CONVERT 


14.1 MFD. 230 VOLTS A.C. 

TOP COVER (SEALED) 

BOTTOM COVER (REMOVABLE) 
PHASE CONVERTER TERMINAL STRIP 


CONNECT TO #3 


CONNECT TO #8 


FAN MOTOR WIRING Ts a 


NOTE: IF MOTOR ROTATES IN WRONG 
DIRECTION, INTERCHANGE ANY TWO OF 
THE THREE MOTOR LEADS. 


FAN MOTOR 


TL 30922 
Figure 42. Water cooler RU-—4—A, schematic. 
APPARATUS LEGEND FOR WATER COOLER RU-4-B 
T — —— = ——— — 
No. Ruiel Name of part and description hae aabad Name of part and description 
1 1 Pilot light, 6 watts, 125 volts, candelabra base. 6 1 Low-pressure cut-out switch. 
2 ] Pilot light, 6 watts, 125 volts, candelabra base. 7 1 High-pressure cut-out switch. 
3 1 Fan motor, 115 volts, 60 cycles, single phase. 8 1 Terminal block (5 terminals). 
4 ] Pump and motor, 4 hp, 115 volts, 60 cycles, 9 ] Converter. 
single phase. 10 ] Terminal block (12 terminals). 
5 2 Lamp, 6 watts, 125 volts, candelabra base, 
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Figure 43. Functional diagram of pressuretrol cut-out switches. 


10. Repair or replace any loose or broken con- 
nections. 

(4) Throw the transmitter circuit breaker to 
the ON position. Check for an a-c voltage indi- 
cation across terminals 1 and 5 of water-cooler 
terminal block 10. If no voltage indication is ob- 
tained, check for a-c voltage across terminals 1 
and 2 of water-cooler terminal block 8. If no 
voltage indication is obtained, check the a-c input 
cable between the water cooler and the transmitter 
unit. Repair or replace any loose or broken cables. 


87. Water Cooler, Low Pressuretrol Pilot 
Lamp 2 

a. ABNORMAL CONDITION. Water-cooler low 

pressuretrol pilot light does not glow when low 

pressuretrol switch START button has been de- 


ressed. : 
P h. PROBABLE CAUSES. (1) Defective lamp 
bulb. ocket and connections. 


2) Defective lamp s 
(3 Defective low pressuretrol switch. 


ss INSTRUMENT. Analyzer I-1 53-A. 
a ea Proceed with the following tests 


until a defect has been located. 
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With the transmitter circuit breaker in the ON 
t button of the low pressuretrol switch 
and note whether the water-cooler unit operates, If the water. 
cooler unit operates, proceed with tests (1) and (2) below, 
If it does not operate, proceed with test (3) below. 


(1) Testing lamp bulb. Replace the lamp bulb 
with a tested new bulb. If the new bulb does not 
slow, reinsert the original into its socket. 

2) Testing lamp socket and connections, (a 
Check the lamp socket terminals. Repair or ‘a, 
lace any loose of broken connections. 

(b) Remove and tag the leads from the lamp 


Note. 
position, depress the star 


socket. . oe 3 
-) Check for continuity across the lamp Sock 


terminals with the lamp bulb in the socket. If ,, 
continuity is indicated, repair or replace the lam 
socket. Pp 
(3) Testing low pressuretrol switch 6, 
Remove the cover from the low pressuret 
switch. rol 

(b) Check the leads of the mercury switc} 
Repair or replace any loose or broken connections 

(c) Check the main pressure spring for abnor. 
mal condition. 

(d) If the above-mentioned conditions are 
normal, short out the low pressuretrol switch 
With the transmitter circuit breaker in the ON 


position, note whether the water-cooler unit oper- 
ates. If the unit operates, replace the low pres- 
suretrol switch. If the unit does not operate, 
check the connecting cables between the switch 
terminals, and the terminals of the water-cooler 


terminal block. 


88. Water Cooler, Fan Motor 3 

da. ABNORMAL CONDITION. Water-cooler fan 
motor does not operate. 

b. PROBABLE Causes. (1) Defective fan motor 
and connections. 

(2) Defective phase converter. 

(3) Defective low pressuretrol switch. 

¢. Test INSTRUMENT. Analyzer I-153—A. 

d. REMEDY. Proceed with the following tests 
until a defect has been located. 


Nore. With the transmitter circuit breaker in the ON 
position, depress the start button of the low pressuretrol switch. 
Note whether the water-pump motor or pilot light 2 are in 
operation, If they are in operation, proceed with tests (1) 
and (2) below. If they are not in operation, proceed with 


test (3) below. 

(1) Testing fan motor and connections. (a) 
Throw the transmitter circuit breaker to the OFF 
position. 

b) Remove the protecting dust cover from 
the fan motor. Check the fan-motor leads. Re- 
pair or replace any loose or broken connections. 

(c) Remove the fan-motor a-c input leads from 
terminals 3 and 8 of water-cooler terminal block 
10. 

(¢) Remove the bottom cover from the phase- 
converter unit. 

(e) Check for continuity across the two left 
terminals. If no continuity is indicated, replace 
the fan motor. 

(f) Check for continuity across the two right 
terminals. If no continuity is indicated, replace 
the fan motor. 


Nore. The fan motor should never be replaced until the 
phase converter has been tested and found normal. 


(2) Testing phase converter (fig. 42). (a) 
Remove the rear panel from the water-cooler unit. 

(4) Remove the lower cover from the phase- 
converter unit. Check the terminals. Repair or 
teplace any loose or broken connections. 

(c) Remove the fan-motor lead from the right 
terminal of the phase-converter terminal strip. 

(d) Check for a shorted indication across the 
two outer terminals. If a shorted indication is 
obtained, check the two capacitors in the upper 
compartment of the phase-converter case individu- 
ally for a shorted condition. 


Nore. If the capacitors are found normal and the fan motor 
does not operate, the capacitors may be open-circuited. Test 
the capacitors for open-circuited condition by substituting two 
new Capacitors across the two outer terminals of the phase- 
converter terminal strip. If the fan motor operates, replace 


the defective capacitor. 


(3) Testing low pressuretrol switch. See para- 
graph 87d (3). 


89. Water Cooler, Pump and Motor 4 


a4. ABNORMAL CONDITION. Water - cooler 
pump and motor do not operate. 

b. PROBABLE Causes. (1) Defective low pres- 
suretrol switch. 

(2) Defective pump motor and connections. 

(3) Defective water pump. 

c. Test INSTRUMENT. Analyzer I-153-A. 

d. Remepy. Proceed with the following tests 
until a defect has been located. 


Nore. If the fan motor operates and the water pump 
remains inoperative, proceed with tests (2) and (3) below. 
If the fan motor does not operate, proceed with test (1) 


below. 

(1) Testing low pressuretrol switch. See pata- 
gtaph 87d(3). 

(2) Testing water-pump motor and connec- 
tions. (a) Remove the water-pump motor a-c in- 
put leads from terminals 4 and 7 of water-cooler 
terminal Block 10. 

(4) Check for continuity across the a-c input 
leads of the water-pump motor. If continuity is 
indicated, replace the water-pump motor starting 
capacitor located on the top of the water-pump 
motor. If no continuity is indicated, replace the 


water-pump motor. 
(3) Testing water pump. 


Nore. The water pump should be tested only when the 
flapper valve on the water-cooler unit is in a downward posi- 
tion, indicating a lack of water pressure. Check the water 
level indicator. Check the water valves; they may be partly 


closed. 
(a) Connect a hose to the upper petcock of the 


water pump. 

(4) Insert the free end of the hose into a pail 
or other receptacle, and start the water-cooler unit 
by shorting out the low pressuretrol switch. 

(c) Open the drain petcock on the water pump 
and note whether the water flows into the recep- 
tacle under pressure. If the water does not flow 
under pressure, repair or replace the water pump. 


90. Water Cooler, Panel Lamps 5-1, 5-2 
a, ABNORMAL CONDITION. Indicator Lamps 5 - 

do not glow. 
87 


jit 


b. PROBABLE Causts. (1) Lack of a-c 
from the transmitter to the water cooler. 

(2) Defective lamp bulbs. 

(3) Defective sockets and connections, 

c. Test INSTRUMENT. Analyzer I-153-A, 

d. REMEDY. Proceed with 
until a defect has been located 


power 


the following tests 


Nore, If one lamp only does not low, proceed with s 
Gan (3) Beles, 4 proceed with Steps 


(1) Testing a-c power from transmitter to 
water cooler. (a) Throw the transmitter circuit 
breaker to the ON position. 

(4) Check for a-c voltage indication across 
terminals 1 and 2 of the water-cooler terminal 
block 8. If no voltage indication is obtained 
check the a-c cable between the water cooler and 
the transmitter unit, 

(c) If a voltage indication is obtained, check 
for a voltage indication across terminals 1 
of water-cooler terminal block 10. If no voltage 
indication is obtained, check all connections be- 
tween terminal blocks 8 and 10. 

(2) Testing lamp bulbs, Replace the lamp 
bulb with a tested new bulb. If the lamp bulb 
does not glow, reinsert the original bulb into its 
socket. 

(3) Testing lamp socket and connections. (a) 
Check the terminals of the lamp socket. Repair 
or replace any loose or broken connections, 

(d) Throw the transmitter circuit breaker to 
the OFF position. 

(c) Remove the two leads from terminals 1 
and 2 of terminal block g connecting to terminal 
block 10. 

(¢) Remove the lamp bulbs from lamp sockets 
1, 5-1, and 5-2. 

(¢) Check for continuity across the | 
socket terminals of the lamp socket under test, 
with the lamp bulb in the socket, 


> If no continuity 
is indicated, repair or replace the lamp socket 
under test. 


and 5 


am p 


91. Water Cooler, Flapper Valve 


4. ABNORMAL CONDITION. (1) Water valves 
closed, or partly closed. 

(2) No water pressure due to a defective 
water pump. 

b, REMEDY. 
paragraph 89. 


Follow procedure outlined in 


Note. Check the water valves by turning counterclockwise 
as far as possible. Check ‘the water level indicator. If the 
flapper valve is in the vertical position and the fan motor is 
heard operating, the flapper valve may be stuck or corroded, 
Repair or replace the flapper valve. 
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92. Keyer, Blower 41 (fig. 44) 


4. ABNORMAL Conprtion. Blower motor 40 
not operate. ef 
b. PROBABLE Causes, (1) Lack of a-¢ poe 

to the blower motor. 

(2) Defective toggle switch 52. 

(3) Defective blower motor. A 

¢. Test INSTRUMENT. Analyzer I-153~ ests 

d. RemEpy. Proceed with the following t 
until a defect has been located: tof 

(1) Testing for a-c power to blower me 
(a) Depress the START button on the M R. 
POWER switch. Throw the circuit breaket i 
the ON position. Note whether the MA P 
POWER ON indicator lamp, green 43-1 ‘e 
glowing. If the lamp does not glow, check ¢ 
Circuit breaker, he 

(4) If the indicator lamp glows, throw F 

lower-motor toggle switch to the ON posttio’ 
Note whether the blower-motor indicator lamp 
blue 43-5, is glowing. If the lamp does no 
glow, check the blower-motor toggle switch. 
the lamp glows, check the blower motor. . 

(2) Testing toggle switch 52. (a) Depre 
the STOP button on the MAIN POWER switch: 

(4) Remove the right side panel. Check the 
toggle switch terminals. Repair or replace any 
Ose or broken connections. ; 
_(¢) Throw the toggle switch to the ON post 
tion. Check for continuity across the upper lett 
and lower left terminals of the toggle switch. 
nO continuity is indicated, repair or replace th¢ 
blower-motor toggle switch. 

(3) Testing blower motor. (a) Depress the 
STOP button on the MAIN POWER switch. 
Check the blower-motor terminals. Repair or re- 
place any loose or broken connections. 

(2) Remove the a-c input leads from the 
blower-motor terminals. Check for continuity 
across the blower-motor input leads. If no con- 
tinuity is indicated, repair or replace the keyer 
blower motor. 


93. Keyer Main Power On | 
Green 43-1 


4. ABNORMAL CONDITION, MAIN POWER 
ON indicator lamp does not glow. 


b. PROBABLE Causes. (1) Defective lamp 
bulb. 


ndicator Lamp, 


(2) Defective socket and connections, 
(3) Defective circuit bre 

(4) Defective relay 46, 

(5) Defective Switch 51-1. 


aker and connections. 
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Figure 44. Keyer BC-738-A, schematic. 
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APPARATUS LEGEND FOR KEYER UNIT BC-758-A 


Name of part and description 


Capacitor, 0.0002 yf, 600 volts, mica. 
Capacitor, 0.00035 wf, 600 volts, mica. 
Capacitor, 0.001 pf, 600 volts, mica. 
Capacitor, 0.01 wf, 600 volts, mica, 
Capacitor, 3-.03 wf, 600 volts, mica. 
Capacitor, 0.1 yf, 600 volts, paper. 
Capacitor, 0.1 yf, 1,600 volts, oil. 
Capacitor, 0.01 wf, 8,000 volts, mica. 
Capacitor, 1.0 wf, 3,000 volts, Dykanol **a,”’ 
Capacitor, 1.0 yf, 10,000 volts, inerteen. 
Capacitor, 2-1 wf, 6,000 volts, inerteen. 
Capacitor, 2-8 vf, b-8 pf, 600 volts. 
Resistor, 5,000 ohms, 14 watt. 
Resistor, 10,000 ohms, 14 watt. 
Resistor, 15,000 ohms, 4 watt. 
Resistor, 30,000 ohms, 4% watt. 
Resistor, 100,000 ohms, 44 wart. 
Resistor, 200,000 ohms, 14 watt. 
Resistor, 2,000 ohms, 1 watt. 
Resistor, 20,000 ohms, 1 watt. 
Resistor, 50,000 ohms, 1 watt. 
Resistor, 2-3 megohm units. 
Resistor, 200 ohms, 2 watts. 
Resistor, 20,000 ohms, 2 watts. 
Resistor, 50,000 ohms, 2 watts. 
Resistor, 100,000 ohms, 2 watts. 
Resistor, 2,500 ohms, 10 watts. 
Resistor, 5,000 ohms, 10 watts. 
Resistor, 20,000 ohms, 20 watts. 
Resistor, 1,000 ohms, 20 watts. 
Resistor, 50 ohms, 50 watts. 
Resistor, heater, 110 volts, 50 watts, screw base. 
Resistor, 10,000 ohms, 100 watts. 
Resistor, 100,000 ohms, 60 watts. 
Resistor, 2-5,000 ohms, 60 watts 
Resistor, 4-25,000 ohms, 60 watts. 
Resistor, 4-25,000 ohms, 60 watts. 
Resistor, 27,500 ohms (2-10,000 ohms, 100 watts) 
(1-7,500 ohms, 100 watts). 
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APPARATUS LEGEND FOR KEYER UNIT BC-758-A (Contd.) 
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Name of part and description 


Potentiometer, 100,000 ohms. 

Potentiometer, 250,000 ohms. 

Blower. 

Jack, 2 contact, normally open. 

Pilot light, 125 volts, 6 watts, candelabra base 

Meter, 0-6,000 volts. 

Relay, time delay (30 seconds). 

Relay (contactor), 2-pole make. 

Relay (contactor), 4-pole make. 

Relay (contactor), 1-pole make. 

Relay (contactor), 2-pole break. 

Switch, 6 pole, 3 position, 2 wafer, nonshorting. 

Switch, start-stop. 

Switch, toggle, d.p.s.t., 2 amp, 250 volts. 

Switch, 10 contact (selector). 

Circuit breaker, 5 amp, 20 amp. 

Oscillator coil (special), 335 ohms. 

Choke, 10 h, 150 ma. 

Choke, 20 h, 300 ma. 

Transformer (filament), 7.5 volts, 12 amp, center 
tap. 

Transformer (filament), low capacity, special. 

Transformer (filament), 2.5 volts, 10 amp, center 
tap. 

Transformer (power), primary 115 volts; second- 
ary 800 volts at 200 ma, 5 volts at 3 amp, 
6.3 volts at 5 amp. 

Transformer (plate), primary 105/110/115 volts; 
secondary 6,200 volts at 2 kva. 

Transformer (auto), variable, 2 kva. 

Transformer (audio), primary 7,000 ohms, sec- 
ondary 500 ohms. 

Terminal block (12 terminals). 

Socket, single round type (female). 

Capacitor, 100 pyf, variable. 

Capacitor, 1 pf, 5,000 volts, Dykanol. 

Switch Cinterlock), solder lug terminals. 

Resistor, 250,000 ohms, 1 watt. 

Resistor, 1 megohm, 25 watts. 

Resistor, 25,000 ohms, 2 watts. 

Capacitor, 0.05 wf, 7,500 volts, oil filled. 
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Pigure 44. Keyer BC-738-A, schematic. 


c. Test INSTRUMENT. Analyzer J]-153—A. 

d. Remepy. Proceed with the following test 
until a defect has been located. 

(1) Testing lamp bulb. (a) Remove the lamp 
bulb and replace with a tested new bulb. If the 
new lamp bulb does not glow, reinsert the original 
bulb into its socket. 

(4) Depress the START button on the MAIN 
POWER switch and throw the circuit breaker to 
the ON position. Throw the blower-motor toggle 
switch to the ON position and note whether the 
blower-motor indicator lamp (blue) glows. If 
the lamp glows, test the indicator lamp socket of 
lamp 43-1. If the lamp does not glow, test the 
circuit breaker and Relay 46. 

(2) Testing lamp socket and connections. (a) 
Depress the STOP button on the MAIN POWER 
switch, 

(4) Remove the right or left side panel. Check 
the terminals of the lamp socket. Repair or re- 
place any loose’ or broken connections. 

(¢) Depress the START button on the MAIN 
POWER switch. Throw the circuit breaker to the 
ON position. Check for a voltage indication 
across the lamp socket terminals. If no voltage 
is obtained, repair or replace the lamp socket. 

(3) Testing circuit breaker. (a) Depress the 
STOP button on the MAIN POWER switch. 
Check the circuit breaker terminals. Repair or 
replace any loose or broken connections. 

(4) The MAIN POWER switch must be in the 
OFF position. Throw the circuit breaker to the 
ON position. Check for continuity across the 
lower right and top terminals of the circuit 
breaker. If no continuity is indicated, check for 
continuity across the lower right and top right 
terminals. If no continuity is indicated, repair or 
replace the circuit breaker. 

(4) Testing relay 46. (a) Depress the START 
button on the MAIN POWER switch. Note 
whether the heater on indicator lamp, white 43-4 
stops glowing. If the lamp stops glowing, check 
the connections between relay 46 and the circuit 
breaker. If the lamp continues to glow, check 
relay 46. 

(%) Invert the relay panel. 

(c) Remove and tag the leads from the relay 
coil terminals. Check for continuity across the 
relay coil terminals. If no continuity is indicated, 
replace the relay. Check the relay terminals for 
loose or broken connections. 

5) Testing main power switch 51-1. See 


pa ragraph 96d(1). 


94. Keyer, Keying Voltage On Indicator 


Lamp, Red, 43-2 
a. ABNORMAL CONDITION. KEYING VOLT- 


AGE ON indicator lamp does not glow. 
b. PROBABLE CausEs. (1) Defective lamp 


bulb. 
(2) Defective lamp socket and connections. 


(3) Defective circuit breaker. 

(4) Defective relay 45. 

(5) Defective relays 47, 48. 

c. Test INSTRUMENT. Analyzer I-153-A. 

d. Remepy. Proceed with the following tests 


until a defect has been located: 


Nore. Depress the START button of the MAIN POWER 
switch and throw the circuit breaker to the ON _ position. 
Depress the START button on the HIGH VOLTAGE switch. 
Turn the KEYING SUPPLY VOLTAGE CONTROL slightly 
clockwise. Note whether the KEYING SUPPLY voltmeter 
indicates. If the meter shows an indication, proceed with tests 
(1) and (2) below. If the meter does not indicate, proceed 
with tests (3) through (5) below. 


(1) Testing lamp bulb. See paragraph 93d 
1S 


(2) Testing lamp socket and connections. (a) 


' Depress the STOP button on the MAIN POWER 


switch. 
(2) Remove the right side panel. Check the 


terminals of the lamp socket. Repait or replace 


any loose or broken connections. 

(c) Remove and tag the leads from one of the 
lamp socket terminals. 

(¢) With the lamp bulb in the socket, check 
for continuity across the lamp socket terminals. 
If no continuity is indicated, repair or replace the 
lamp socket. 

(3) Testing circuit breaker. 
93d (3). : 
(4) Testing relay 45. (a) Remove the right 


side panel of the keyer unit. 
(4) Invert the relay panel and check the relay 


terminals. Repair or replace any loose or broken 


See paragraph 


connections, 
(c) Check for continuity across the relay coil 


terminals. If no continuity is indicated, replace 
the relay. Check for continuity across the heating- 
element terminals of the relay. If no continuity 
is indicated, replace the relay heating element. 

(5) Testing relays 47 and 48. (a) Remove 
and tag the leads from the relay coil terminals. 

(4) Check the relay terminals, repair or replace 
any loose or broken connections. 

(c) Check the relay contacts for pitted or cor- 


roded conditions. 
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(¢d) Check for continuity across the relay coil 
terminals. If no continuity is indicated, replace 
the relay coil or the relay. 


95. Keyer, TRANSMITTER READY Indicator 
Lamp, Amber 43-3 
a. ABNORMAL CONDITION. TRANSMITTER 
READY indicator lamp does not glow. 
b. PRoBABLE Causes. (1) Defective lamp 


bulb. 
2) Defective lamp socket and connections. 
P 


(3) Defective interlock circuit and switches in 


the transmitter. 

(4) Defective relay 10 in transmitter. 

c. Test INSTRUMENT. Analyzer I-153—A. 

d. ReMepy. Proceed with the following tests 

until a defect has been located: 
Notice whether the keyer HIGH VOLTAGE ON 
indicator lamp (red) glows. If the lamp glows, proceed with 
the tests (1) and (2) below. If the lamp does not glow, 
proceed with tests (3) and (4) below. 

(1) Testing lamp bulb. See paragraph 93d(1). 

(2) Testing lamp socket and connections, (a) 
Depress the STOP button on the MAIN, POWER 
switch. 

(4) Lower the filament current of the trans- 
mitting tubes to 50 amperes. 

(c) Remove the right panel of the keyer unit. 
Check the lamp socket terminals. Repair or re- 
place any loose or broken connections. Check 
for continuity across the lamp socket terminals 
with the bulb in the socket. If no continuity is 
indicated, repair or replace the lamp socket. 

(3) Testing interlock circuit and switches. (a) 
Shut down the transmitter unit. 

(4) Remove the fuse supplying the keyer unit 
with a-c power from the distribution panel or 
power panel. 

(c) Remove the transmitter-keyer interlock 
leads from terminals 3 and 4 on the keyer ter- 
minal block 65. Connect the two free ends of 
the leads together. 

(d) Remove the bottom right panel of the 
transmitter unit. Check for continuity across 
terminals 3 and 4 of the transmitter terminal 
block 24-1. If no continuity is indicated, check 
the transmitter-keyer interlock cables for an open- 
circuited condition. Repair or replace cables if 
they are found defective. 

(e) Check for continuity across terminals 1 
and 4 or the keyer terminal block 65. If no con- 
tinuity is indicated, check the leads between the 
terminals and the lamp socket for loose or broken 


connections. 
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Nore. 


(f) Connect a jumper across terminals 1 and 
2 and across terminals 2 and 3 of transmittet 
terminal block 24-2. Check for continuity actoss 
terminals 1 and 11. If no continuity is indicated, 
check each of the interlock switches, 1 through 
10, for an open-circuited condition. 

(4) Testing relay 10 in transmitter unit. (a) 
Remove the glass cover from the relay unit. | 

(4) Disconnect the leads from one termini 
of the relay coil. Check for continuity across the 
relay coil terminals. If no continuity is indicated, 
repair or replace the relay. Check the relay com 
tacts for a pitted or corroded condition. 


96. Keyer, HEATER ON Indicator Lamp, 


White, 43-4 


a. ABNORMAL Conprrion. HEATER ON if 
dicator lamp does not stop glowing when te 
START button of the MAIN POWER switch 1s 
depressed. 

b. ProBaBLE Causes, (1) Defective MAIN 
POWER switch 51-1. 

(2) Defective interlock switches 72 (1-6): 

(3) Defective relay 46. 

(4) Defective relay 49, 

c. Test INstrRUMENT. Analyzer I-153-A. 

d. Remepy. Proceed with the following tests 
until a defect has been located. 

Note. Depress the START button of the MAIN POWER 
switch. Note whether the relay 46 was heard closing. Throw 


the circuit breaker to the ON position, Note whether the 


MAIN POWER ON indicator lamp, green, is glowing. . 
the relay was heard closing and the indicator lamp is glow!8 


omit steps (1), (2), and (3) below and check relay 49, StP 
4) below. 


(1) Testing MAIN POWER switch. (a) Re 
move the a-c power to the keyer unit at the dis 
tribution panel. 

(b) Remove the left panel from the keyer unit. 
(c) Remove the rear cover from the MAI 
POWER switch and check the switch terminals. 
Repair or replace any loose or broken connections- 

(d) Check for continuity across the left top 
and bottom terminals of the switch. If no con- 
tinuity is indicated, repair or replace the wire 
Jumper in the switch. Check for continuity across 
the right top and bottom terminals with the 
START button of the switch depressed. If no 
continuity is indicated, repair or replace the 
switch. 

(2) Testing interlock switches. (2) Check 
the terminals of the interlock switches. Repait 
or replace any loose or broken connections. 

(4) Check for continuity across the terminals 
of the interlock switches with the interlock switch 


button depressed. Test each switch individually. 
If no continuity is indicated, repair or replace the 
switch under test. 

(3) Testing relay 46. (a) Remove the right 
side panel and invert the relay panel. 

(4) Remove one of the leads from the relay 
coil terminals and check for continuity across the 
relay coil terminals. If no continuity is indicated, 
repair or replace the relay. Check the relay ter- 
minals and contacts. Repair or replace any loose 
or broken connections. 


97. Keyer, BLOWER Indicator Lamp, Blue 
43-5 

a. ABNORMAL ConpITION. BLOWER indi- 
cator lamp does not glow when the BLOWER 
toggle switch is thrown to the ON position. 

b. PROBABLE Causes. (1) Defective lamp 
bulb. 

(2) Defective lamp socket and connections. 

(3) Defective toggle switch 52. 

(4) Defective circuit breaker. 

c. Test INSTRUMENT. Analyzer [-153-A. 

d. RemEpy. Proceed with the following tests 
until a defect has been located. 

Nore. Depress the START button on the MAIN POWER 
Switch and throw the circuit breaker to the ON position. 
Throw the BLOWER toggle switch to the ON position. Note 
whether the blower is operating. If the blower is operating, 
proceed with the tests (1) and (2) below, If the blower is 
not operating, proceed with tests (3) and (4) below. 

(1) Testing lamp bulb. Remove the lamp 
bulb and replace with a tested new bulb. If the 
new bulb does not glow, reinsert the original bulb 
into its socket. 

(2) Testing lamp socket and connections. (a) 
Remove the right side panel of the keyer unit. 

(4) Check the lamp socket terminals. Repair 
or replace any loose or broken connections. 

(¢) Remove and tag the leads from one of 
the socket terminals. 

(¢) With the lamp bulb in the socket and the 
toggle switch in the OFF position, check for con- 
tinuity across the lamp socket terminals. If no 
continuity is indicated, repair or replace the lamp 
socket. 

(3) Testing toggle switch. See paragraph 92d 

2). 


(4) Testing circuit breaker. See paragraph 
93d(3). 


98. Keyer, Keying Supply Voltmeter 44-1, 
Reading Too Low 

a. ABNORMAL CONDITION. Keying supply 

voltmeter indicates a voltage lower than 5,000 


volts when the KEYING SUPPLY 

CONTROL is set to the division ee 

the Equipment Performance Log. ee by 
5, PROBABLE CAUSEs. . : 

bast Gee S. (1) Defective rectifier 
(2) Defective filament transformers 60 (2-3 
c. Test INSTRUMENT. Analyzer J-153— ). 
d. Remepy. Follow the proced ined 

paragraphs 104 and 105. F are outlined aa 


99. Keyer, Keying Supply Voltmeter 44-1 
No Reading ’ 

a. ABNORMAL CONDITION. 
voltmeter reads zero. 

b, PROBABLE CAUSES. 
and connections. 

(2) Defective meter multipliers 22-1, 

(3) Defective rectifier tubes 866—A. 

(4) Defective filter capacitors 10 and 11 (1-2) 

(5) Defective chokes 57 (1-2). , 

(6) Defective filament transformers 60 (1-3); 

(7) Defective plate transformer 62. 

(8) Defective autotransformer 63. 

c. Test INSTRUMENT. Analyzer I-153—A, 

d. Remepy. For tests (3) through (8) follow 
procedure outlined in paragraphs 104 and 10s, 


Keying Supply 


(1) Defective meter 


Nore. Place the keyer unit in operation. yi 
voltage control slightly clockwise. P Note whet ee Bk 
VOLTAGE meter indicates normally; if the BIAS VOLTAGE 
meter indicates normally, proceed with tests (1) and (2) 
below. If the above-mentioned conditions are abnormal 
ceed with tests (3) through (8) below. — 


(1) Testing meter and connections. (2) Re- 
move the right panel from the keyer unit. 

(6) Check the connections at the meter termi- 
nals. Repair or replace any loose or broken con- 
nections. 

(c) Remove and tag the leads from one of 
the meter terminals. 

(d@) With the analyzer set to the 600,000-ohm 
range, check for continuity across the meter termj- 
nals. If no continuity indication is obtained, 
repair or replace the meter. 

(e) Check the meter bypass capacitor, 2-1 for 
a shorted indication. Replace if shorted. 

(2) Testing meter multipliers. Remove the 
meter multipliers from their terminals. Check 
for continuity across the meter-multiplier termj- 
nals. If no continuity indication is obtained, re- 
place the meter multipliers. Check the meter- 
multiplier terminals. Repair or replace any de- 
fective connections. 
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meter 44-2 


100. Keyer, Bias Volt 
Bias 


qa. ABNORMAL CONDITION. 
reads zero. 

hb. PROBABLE CAUSES. 
and connections. 

2) Defective meter multipliers 22-2. 

c. TEST INSTRUMENT. Analyzer I-153-A. 

Norte. To test the meter and meter multipliers see para- 
graph 99d(1) and (2). If tests (1) and (2) are normal, see 
paragraph 102. 

101. Keyer, Testing High-Voltage Power Sup- 
ply (fig. 45) 

a. CHoKEs. Apply test prods between the out- 
put side of Choke 57-2 and the center tap of fila- 
ment transformer 60-1. Check for a continuity 
indication. If an infinite resistance indication is 
obtained, check chokes 57-1 and 57-2 for an 
open circuit. 

h. Resistors 33 AND 38. (1) Apply test prods 
between the plate of the first 450TH and the 
plate of the second 450TH. 

(2 Normal resistance is 37,000 ohms. 
3) If an infinite resistance indication is ob- 


voltmeter 


(1) Defective meter 


A-C INPUT 


TO RELAY 47 
TO CIRGUIT 
BREAKER 54 


43-2 


tained, check Resistors 33 and 38 for an open 
circuit. 

(4) If the resistance indication obtained ts be 7] 
low normal, check resistors 33 and 38 for a 
shorted condition. 

c. Resistors 31 AND 35. (1) Apply test prods 
between the center taps of filament transformers 
58 and 59. 

(2) Normal resistance is 10,500 ohms. 

(3) If an infinite resistance indication is ob- 
tained, check resistors 35 and 31 for an open 
circuit. 

(4) If the resistance indication obtained 1s be- 
low normal, check resistors 35 and 31 for a 
shorted condition. 

d. RESISTORS 22—1 AND 22-2. 1) Remove 
one of the meter-multiplier units 22-1 and 22-2 
from each meter circuit. 

(2) Apply test prods between the high side 
of capacitor 11-1 and ground. 

Nore. Potentiometer 39 must be turned to maximum 
clockwise position for this test. 

(3) Normal resistance is 150,000 ohms. 

(4) If an infinite resistance indication is ob- 


TO 450TH STAGE B+ 
87-2 


57-1 


=——_ 


TO 450TH STAGE ¥8- 
TL 30914 


Figure 45, Keyer BC-758-A, schematic of high-voltage power supply. 
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tained, check resistor unit 37 for an open circuit 
in one of the resistors. 

(5) If a resistance indication of 200,000 ohms 
is obtained, check Potentiometer 39 and the re- 
sistor units 36 for an open circuit. 

(6) If the resistance indication obtained is be- 
low normal, check potentiometer 39 and resistor 
units 36 and 37 for a shorted condition. 

(7) If a shorted indication is obtained, check 
capacitors 11-1, 11-2, and 10 for a shorted con- 
dition. 

e. CAPACITOR 76. 
citor from the circuit. 

(2) Apply test prods across the terminals of 
the capacitor and check for a shorted indication. 
Observe polarity of the ohmmeter test prods. If 
a shorted indication is obtained, capacitor 76 has 
a short circuit and must be replaced. 

f. Resistor 74. (1) Apply test prods across 
terminals of resistor 74. 

(2) Normal resistance is 1 megohm. 

(3) An infinite resistance reading indicates 
that resistor 74 has an Open circuit and must be 
replaced. 


(1) Disconnect the capa- 


TO 6L6 PULSE AMP 
450 TH 


TO HV.POWER SUPPLY 57-2 AND 11-2 


g. Resistor 75. (1) Apply test prods between 
resistors 74 and 75 to ground. 

(2) Normal resistance is 25,000 ohms. 

(3) An infinite resistance reading indicates 
that resistor 75 has an open circuit and must be 
replaced. If a shorted indication is obtained, 
check the keyer test output jack for a shorted 
condition. 

h. CAPACITORS 2—1 AND 2-2. 

Nore. The capacitors should be removed from the meters 


and tested individually whenever they are suspected of having 
a short circuit. This may be indicated by failure of the meter 


to register. 

Apply test prods across the terminal of the capa- 
citors under test and check for a shorted condi- 
tion. If a shorted indication is obtained, capacitor- 
must be replaced. 

7, PRIMARIES OF FILAMENT TRANSFORMERS 58 
AND 59. (1) Disconnect one of the primary 
leads of the transformers and apply test prods 
across the primary terminals of, the transformer. 
Check for a continuity indication. If an infinite 
resistance indication is obtained, the primary 
winding of the transformer has an open Circuit. 
If no repair can be made, replace the transformer. 


POTENTIOMETER 


TO PLATE OF 
866 RECTIFIER TUBES VI AND V2. 


TL 30913 


Figure 46. Keyer BC-758—A, schematic of 450th stages. 
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(2) Remove the 450TH tubes from their 
sockets. Apply test prods across the secondaries 
of transformers 58 and 59 in turn. Check for 
continuity. If an infinite resistance indication is 
obtained, the secondary winding of the trans- 
former under test is open. If no repair can be 
made, replace the transformer. 

Note. While checking the output of the autotransformer 


for continuity, rotate the autotransformer control arm (keying 


voltage supply) from zero to maximum, Failure to obtain a 


variable indication on the ohmmeter is an indication that the 
rotating arm of the autotransformer is defective. 


102. Keyer, Testing 450th Final Amplifier 
Stages (fig. 46) 
a. CAPACITORS 9-1, 9-2, AND 71. 


_ Nore. Before a resistance test of the final amplifier stage 
is made, the resistance of the capacitors must be tested. 


(1) Using a shorting tool, discharge the 
capacitors. 

(2) Disconnect from the circuit one side of the 
capacitor under test. 

(3) Apply test prods across the terminals of 
the capacitor and check for a shorted indication. 
If a shorted indication is obtained, the capacitor 
has a short circuit and must be replaced. 

b. Resisron Network. (1) Apply test prods 
between the grid of the first 450TH and the grid 
of the second 450TH. 

(2) Normal resistance is 250,000 ohms. 

33 If an infinite resistance indication is ob- 
tained, check resistors 25, 34, and 26 for an open 
circuit. 

(4) If the resistance indication obtained is be- 
low normal, check resistors 25, 34, and 26 for a 
shorted condition. 

c. AUTOTRANSFORMER 63. (1) Disconnect 
the leads from the autotransformer terminals. Tag 
the leads. 

(2) Apply test prods across the input terminals 
of the transformer and check for a continuity in- 
dication. An infinite resistance reading indicates 
that the primary or input winding of the auto- 
transformer has an open circuit. If no repair can 
be made, replace the transformer. 

(3) Apply test prods across the output ter- 
minals of the autotransformer. Check for a con- 
tinuity indication. An infinite resistance reading 
indicates that the output winding of the auto- 
transformer has an open circuit. If no repair can 
be made, replace the transformer. 

d. RECTIFIER TUBES 866. (1) Remove the 
four 866 Rectifier Tubes from their sockets. 

(2) Apply test prods across the filament ter- 
minals of each tube and check for continuity. 
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Check each tube individually. If an infinite te 
sistance indication is obtained, the filament ele- 
ment of the tube under test has an open circult 
and the tube must be replaced. 
ec, FILAMENT TRANSFORMERS 60-1, 60-2, AND 
60-3.. (1) With the 866 Rectifier Tubes t& 
moved from their sockets, apply test prods to the 
filament terminals of the tube sockets and check 
for continuity. Check each tube socket individu- 
ally. If an infinite resistance indication is obtaine 
at the socket filament terminals, check for an 
open circuit in the filament transformer cores: 
ponding to the tube socket. of 
(2) Disconnect one side of the primary wi 
ing of filament transformers 60-1, 60-2, an 
60-3. Check for a continuity indication. If no 
continuity indication is obtained, the primaty 
winding of the filament transformer under test 
has an open circuit. If no repair can be made, 
replace the transformer. 
f. PLATE TRANSFORMER 62. (1) Apply tes 
prods across the secondary terminals of the trans- 
former. Check for continuity only. _ 
(2) An infinite resistance reading indicates 
that the secondary winding of the plate trans- 
former has an open circuit. If no repair can 
made, replace the transformer. . 
(3) Disconnect one of the a-c input leads from 
the primary terminals of plate transformer es A 
(4) Apply test prods across the primary a 
minals of the plate transformer. Check for a Fe 
tinuity indication. An infinite resistance rea he 
indicates that the primary winding of the plate 
transformer has an open circuit. If no repatt can 
be made, replace the transformer. 


103. Signal Tracing Keying Unit 
a. Test INSTRUMENT. Cathode-ray Oscillo- 
scope I-134—A; Test Cord CD-719. 


Note. ‘The purpose of this test is to isolate detects 8 cE 
articular stage within the keyer unit. When the defec res 
Baer traced to a particular stage, a voltage or resistance iapehk 
ment test of that stage is made to locate the defective 


ponent part. 

b. PRELIMINARY Test. The following test 
will sectionalize the defect to either the low- Of 
high-voltage state of the keyer unit: 

(1) Remove the high voltage from the keyer 
and rectifier units. 

(2) Remove the right or left side panel. 

(3) Throw the keyer CIRCUIT BREAKER 
and the MAIN POWER switch to the ON post 


tion. 
(4) Turn the selector switch to the internal 
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Figure 47. Keyer BC-578-A, schematic of voltage power supply. 


position. The selector switch should be left in 
this position for all tests. 

Nore. On some models of the keyer unit, it will be neces- 
ade short the piteeloce switches where panels are removed 
power can be applied to the low-voltage stages. 

(5) Check low-voltage power supply (fig. 47). 

(6) Check for a normal waveform indication 
between the plate (tube prong 3) of the 6L6 
pulse-amplifier output tube and ground. If no 
waveform indication is obtained, the trouble has 
been traced to the low-voltage stages. 

(7) If a normal waveform indication is ob- 
tained, check for a waveform indication between 
the grid of the first 450TH tube and ground. 


Nore. No high voltage is necessary for this test and should 
be kept off. 

(8) If no waveform indication is obtained, 
check coupling capacitor 8. 

9) If a normal waveform indication is ob- 
tained, the trouble has been traced to the high- 
voltage amplifier stage provided that no wave- 
form indication was obtained when the keyer 
unit was tested for pulse output. 

c. TESTING THE OSCILLATOR STAGE (fig. 48). 
(1) Check for normal waveform indication be- 
tween the screen grid (tube prong 4) and ground. 

2) If no waveform indication is obtained, test 


the oscillator tube and stage. 
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Figure 48. Keyer BC-758-A, oscillator 


Stage. 


TL 30904 


d. TESTING THE SYNC. AMPLIFIER STAGE (fig. 


49). (1) Check for normal waveform indica- 


tion between the control grid (tube prong 5) and 
ground. If no waveform indication is Gpeaned! 
check coupling capacitor 6-5, and stage. 


(2) Check for a normal waveform indicz 
between the plate (tube prong 3) and Bind 
If no waveform indication is obtained, test the 
tube and stage. 
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Figure 49. Keyer BC-758-A, sync. amplifier stage. 


97 


@. TESTING THE SQUARE-WAVE GENERATOR 
STAGE (fig. 50). (1) Check for normal wave- 
form indication between the control grid (tube 
prong 5) and ground. If no waveform indication 
1s obtained, check coupling capacitor 7 and stage. 


To 
SYNG AM® 
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PRONG 3 


2) Check for normal waveform indicat\,, 
between the plate (tube prong 3) and groung 
If no waveform indication is obtained, test the 


tube and stage. 
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Figure 50. Keyer BC-758-A, square-wave generator stage. 


jf. TESTING THE PuLse SHAPER STAGE (fig. and the stage. 
(2) Check for normal waveform indication 


51). (1) Check for normal waveform indica- 
tion between the control grid (tube prong 4) and _ between the plate (tube prong 8) and ground. If 
no waveform indication is obtained, test the tube 


ground. If no waveform indication is obtained, 
check coupling capacitor 1, variable capacitor 70, and stage. 
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Figure 51. Keyer BC-758-A, pulse shaper stage. 
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&. TESTING PULSE AMPLIFIER STAGE 6F6 (fig. check coupling capacitor 6~3 and stage. 


52). (1) Check for normal waveform indica- 
tion between the control grid (tube prong 5) and 
ground. If no waveform indication is obtained, 
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Figure 52. Keyer BC-758-A, pulse amplifier stage, 


(2) Check for normal waveform indication be- 
tween the plate (tube prong 3) and ground. If 
no waveform is obtained, test the tube and stage. 


; 


(2) Check for normal waveform indication be- 


tween the plate (tube prong 3) and ground. If 
no waveform indication is obtained, test the tube 


and stage. 


h. TESTING 6L6 PuLse AMPLIFIER OUTPUT 
SraGE (fig. 53). (1) Check for normal wave- 
form indication between the control grid (tube 
prong 5) and ground. If no waveform indication is 
obtained, check coupling capacitor 6-4 and stage. 
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Figure 53. Keyer BC-758-A, pulse amplifier output stage. 
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i. TesTING 6L6 SyNc. SInE-Wave Output 
STAGE (fig. 54). 


Nore. This stage should be tested especially when no wave- 
form indication was obtained when testing the oscillator stage 
Do not omit this stage when signal tracing even though it 
may seem that this stage has no direct relation to the preceding 
stages. : 


1) Check for normal waveform indication be- 
tween the control grid (tube prong 5) and ground. 
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If no waveform indication is obtained, check 
coupling capacitor 6-2 and stage. 

(2) Check for normal waveform indication be 
tween the plate (tube prong 3) and groune: 
no waveform indication is obtained, test the ™ 
and stage. 

(3) Check for normal waveform indication at 
the a-£ output jack. If no waveform indication 8 
obtained, check the jack circuit. 
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Figure 54.- Keyer BC-758-Ay sync. sine-wave output stage. 
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Figure 60. Control Unit BC-1011-B, schematic. 
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Figure 60. Control Unit BC-1011-B, sebematic. 
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104. Control Unit BC-1011-A or BC-1011-B 
Panel Lamps 

a. ABNORMAL CONDITION, Panel lamps do 

not light with DIAL LIGHT toggle switch is 

turned on. 

Nore. On Control Unit BC-1011-B, Jamps are controlled 


by knob labeled LIGHT CONTROL. 

b, PROBABLE Causes. (1) Defective lamp 
bulb. 
(2) Defective socket or connections. 

(3) Defective toggle switch. 

(4) Defective ON-OFF switch on Control 
Unit BC-1012—A or BC-1012-B. 

c. Test INSTRUMENT. Analyzer I-153-A. 

d. RemMepy. Proceed with the following tests 
until a defect has been located: 


Note. If one lamp lights and the other does not, the trouble 
is in the bulb, socket, or wiring of the lamp affected. 


(1) Testing light bulb. Remove the lamp 
bulb and replace with a tested new bulb. If the 
new bulb does not light, replace the original bulb 
in the socket. 

(2) Testing lamp socket. (a) Remove the 
side panel of Control Unit BC-1011—A. 

(4) Check the socket terminals. Repair or re- 
place any broken connections. 

c) Remove and tag the leads from one of the 
socket terminals. 

d) With bulb in the socket and toggle switch 
in OFF position, check for continuity across the 
socket terminals. If no continuity is indicated, re- 

air or replace the socket. 

(3) Checking toggle switch. (a) Remove vol- 
tage by turning off power to the unit at switch on 
Control Unit BC-1012-A or BC-1012-B. 

4) Check the toggle switch connections and 
check for continuity across the switch with it in the 
ON position. If there is no continuity, repair or 
replace the switch. ; 

(4) Checking On-Off switch. 
power at the power panel. 

b) Remove front panel of Control Unit BC- 
1012-A or BC-1012-B. 

c) Check the switch connections and check for 
continuity across the switch with the switch in the 


ON position. 
(2) Make any repairs or replacement neces- 


(2) Remove 


sary. 

105. Control Unit BC-1011-A, 
Lamp (Red) (fig. 59) 

a. ABNORMAL CONDITION. Indicator lamp 

does not glow when MANUAL AND RATE- 


Indicator 


MANUAL switch is in the MANUAL AND 


RATE position. 

5. PROBABLE CAUSES. 
bulb. 

(2) Defective socket. 

(3) Defective switch SW-194. 

(4) Defective ON-OFF switch. 

c, Test INSTRUMENT. Analyzer I-153-A. 

d. Remepy. -Proceed with the following tests 


until a defect has been located. 


(1) Defective light 


(1) Testing light bulb, Remove the lamp bulb — 


and replace it with a new tested bulb. If the new 
bulb does not light replace the original one in the 
socket, 

(2) Testing socket. (a) Remove side panel 
of Control Unit BC-1011-A. 

(4) Check the socket terminals. Repair any 
loose or broken connections. 

(c) Check the socket for continuity with the 
voltage off and the bulb in the socket. 


(¢) If no continuity is indicated, repair or re- 


place the socket. 
(3) Checking toggle switch. See paragraph 
104d (3). SS cc pateeiee 
(4) Testing ON-OFF switch. See paragraph 
104d(4). 


106. Motor Generator MG-21 (fig. 61) 


Note. The component parts of Motor Generator MG-32—A 
are Gyrostat MG-392, Motor Generator MG—21, and Resistors 
RS-289. When mounted on Trailer K-22—B, these components 
are treated individually. When used in the fixed installation, 
they are treated as one unit Motor Generator MG-32—A. 


4. ABNORMAL CONDITION. Motor generator 
set does not start when the ON-OFF switch on 
Control Unit BC-1012—A or BC-1012-B is turned 
to ON position. 

b. PROBABLE CAUSES. 
Motor Generator MG-21. 

(2) Defective ON-OFF switch on Control Unit 
BC-1012-A or BC-1012-B. 

(3) Defective a-c induction motor. 

c. Test INSTRUMENT. Analyzer I-153-A. 

d. REMEDY. Proceed with the following tests 
until a defect has been located, 

(1) Checking wiring of motor generator MG- 
21, (a) Check for presence of alternating current 
at the terminals of the induction motor. 

(4) If alternating current is not present at the 
motor terminals, check for loose connections or 
broken wiring in the circuit. 

(2) Checking ON-OFF switch. See paragraph 
104d (4). | 

(3) Checking induction motor. (a) If induc- 
tion motor will not start and the proper alternat- 


(1) Defective wiring to 
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ing current is available at the motor terminals, the 
motor generator set should be replaced with the 
spare unit. Ordinarily, the repair of an induction 
motor should not be attempted by the radar tech- 
nician. 

(4) Before disassembly of the set, permission 
must be obtained from the officer in charge. 


Nore. Voltage used by the induction motor is 3-phase, 208- 
volt. 


107. Control Unit BC—1011—A or BC-1011-8B, 
Indicator Dials 


ad. ABNORMAL CONDITION. Indicator dials do 
not rotate when motor generator set is started. 

b. PBpopaABLE Causes. (1) Defective wiring in 
Selsyn system. 

(2) Defective Selsyn motor or Selsyn generator. 

c. Test INSTRUMENT. Analyzer I-153-A. 

d. Remepy. Proceed with the following tests 
until a defect has been located: 

(1) Checking wiring in Selsyn system. (a) 
Check a-c voltage at terminals in junction boxes 
and terminal strips until a defect is localized. 

(b) If defective wiring is discovered, make any 
necessary repairs. 

(2) Checking Selsyns. (a) Make a voltage 
check at the terminals of the Selsyn. 

(4) Remove and tag leads to Selsyn terminals, 

(c) Check continuity between Selsyn terminals. 
Remove and replace Selsyn if an internal open 
circuit is indicated. 

Nore. Do not take apart or attempt any internal repair on 


a Selsyn unit unless permission of the officer in charge has 
been obtained. 


108. Antenna System 


a. ABNORMAL CONDITION. Antenna does not 
rotate when rate control rheostat is energized. 

b, PROBABLE Causes, (1) Defective rate con- 
trol rheostat. 

(2) Defective rate contro! motor. 

3) Defective d-c exciter. 

ta} Defective Selsyn control system. 

(5) Defective Silverstat in Gyrostat MC-392. 

(6) Defective d-c generator. 

(7) Defective antenna drive motor. 

(8) Defective antenna drive mechanism. 

c. Test INSTRUMENT. Analyzer I-153—A. 

d. Remepy. Proceed with the following tests 
until a defect has been located. 

(1) Checking rate control rheostat (fig. 59). 

Note. Try both hand and foot controls. If the antenna 


rotates, when either control is used, the trouble has been 
localized to the other rheostat circuit. 


(a) Check wiring between the rate control 
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rheostat and the rate control motor, inclu in 
switches in the circuit. 

(4) Make sure that the contactor arm, is mak 
ing a good contact on the rheostat. 

(c) Make a resistance measurement of the 
rheostat. 

(¢) Make any necessary repair or replacement 

(2) Testing rate control motor (fig. 59). (a) 
Measure d-c voltage present across the field of the: 
rate control motor. It should be approximately 
50 volts. 

(4) If the voltage is wrong, check variable 
series resistors 10 and 11. Adjust the resistance, 
if necessary. 

_ (¢) Check condition of motor brushes and bear 
ings. Replace or clean brushes if necessary. 
bearings are worn, replace the motor. 

_ (4) IE no voltage is present, check the 4-¢ & 
citer in Motor Generator MG—21. See test (3): 

(e) If rate control motor is operating propetly, 
ee the transmission gears to synchro-generator 

(3) Testing d-c exciter (fig. 61). 

Nore. The d-c exciter i <citati Wheat, 
se Eick econo motor and te 

(4) Check the Output voltage of the excitet 
This should be 118-132 volts. 

(4) If the correct voltage is present, check the 
wiring and connections of all output circuits. 

(¢) Check the condition of brushes. Cleat % 
replace, as the condition requires. Brushes shoul 
be replaced if they are worn to half their origi 
length. 


_ (4) If voltage is not present, replace the o 
citer unit. 

(4) Testing Selsyn control system. See 
Staph 107d (2). 

(5) Testing silverstat in Gyrostat MC-3% 
(fig. 62). (a) Check the two legs of the Wheat 
stone bridge for continuity. Replace any dete 
tive resistor or repair any broken connections: 

(4) Check alignment of Silverstat. The '° 
fibre push pins should just touch the first Silvers 
leaves on each side but not cause the closing ° 
any contacts when the rate control rheostats af 
the center position. 

(c) See that all contacts are clean. 

_ (4) Ié necessary, adjust the gyromotor centeh 
ing springs to proper tension. + 
(6) Checking d-c generator, (a) Check condi 
tion of brushes. 

(4) Check voltage across d-c generator field. It 
should be 29-37 volts direct current. 


(c) If no voltage is present make a continuity 
test of the field of the generator. 

d) Measure d-c current on armature. It 
should be 1.4 to 1.6 amperes. If there is no cur- 
rent, make a continuity test. 

(e) Replace the generator if either the field or 
armature is found defective. 

(7) Testing antenna drive motor MO-30. (2) 
Check condition of motor brushés and bearings. 

(6) Make d-c current measurements of both 
field and armature. Refer to table of test readings 
and operating data, e below. Field current ae 
be 0.27 to 0,34 amperes. Armature current shoul 
be 1.4 to 1.6 amperes. Bae, 

(c) If there is no current through tl e : 
winding, make a continuity check of the field an 
the wiring connections to the d-c exciter. ro 

(d@) If there is no current in the armature ieee 
ing, check the armature and the connections to 
d-c generator for continuity. 

(e) Repair any open or broken cone a 
there is an open circuit in the field or arm 
the motor, replace the motor. ' 

(8) Testing antenna drive Te Hane ute 
Inspect the gears for proper meshing 4 
Cation. 

(b) Repair or replace any d 
e, ABNORMAL CONDITION. 


efective part. 
Antenna moves 


oe is not 
f. PeOnAbhe Causes. (1) Gyromotor 
ey ent of Silverstat. 


(2) Incorrect adjustm | J-153-A. 

: eNT. Analyzer **- 
: Pane Ped with the following tests 
AR; SVL ‘ 


, ted. 
until a defect has Be (fig 62). (a) Check 


sting Zyvome’” 
mf a 1B ee continuity. Replace transformer 
; «ait ig indicated. si 
if ua Lie capacitor for a short circuit, 
ne 


first removing one set of leads between the motor 


and the capacitor. 
(c) If capacitor is defective, replace with a new 


one. 

2) Testing adjustment of silverstat. (a) oce 
paragraph 108d(5). 

b) Try reversing the leads to the motor gen- 
erator field (F1 and F2). The Silverstat correction 
may be in the wrong direction. 

7, ABNORMAL CONDITION. Antenna rotates in 
wrong direction. 

j. PROBABLE Cause. Reversal of leads to syn- 
chro-generator 6G. 

k. Remepy. Reverse two of the leads marked 
S on the armature of synchro-generator 6G. 

Nore. While checking the operation of the antenna posi- 
tion control system, examine carefully the mechanical operation 
of the system, noting any worn or broken gears or gear teeth, 
worn bearings, obstructions to operation of moving parts, and 
any lack of lubrication of gears and bearings. Replace any 
broken or worn part and lubricate when necessary with the — 
proper oil or grease. 

/. Test Readings and Operating Data Antenna 
Position Control MC-298. 


1. Rate control motor speed (either 


GiLeCtION)) snes cistern eich eee eee 2,880 rpm = 5% 
2. Antenna drive motor speed.......... 1,800 rpm + 5% 
32. Gyromotorspeedie.s2c5 sa nnis eda satay 3,300-3,500 rpm 
4. Motor generator speed.............-. 1,725 rpm Gmin.) 
5. Rate control motor field............, 50v+1yvde 
6. D-c exciter output...............06. 118-132 v de 
Tee TOsC BeneratOr dels. ssc narieee' sees 29-37 v de 
8. D-c generator output................ 250 v de 
9, A-c induction motor 3 phase, 208 v...| 1,120 watts (max.) 
Os D-ciexeiter-OUtputiyce: «ery neers 2.4-2.9 amp 
ii; -D-c'generator: field ovis <3 vse sins iss 0.66-0.84 amp 
12. Antenna drive motor field........... 0.27-0.34 amp 
13. Antenna drive motor armature....... 1.42-1.60 amp 
14. D-c input to control box............ 0.7-0.9 amp 
15. D-c input to gyrostat.........-.+..: 1.42-1.60 amp 
16, A-c input to control box.......-..... 2-2.4 amp 
17. A-cinput to gyrostat..........+--.+5 0.130-0,155 amp 
18. A-c input to 6G sychrotie........... 1,5-1.8 amp 


Section IV. RECEIVING SYSTEM 


eneral Information 
practically all of the more serious troubles 
Ae Be red in the radio sets will show up, in one 
pan eae another, as some irregularity in the 
Been on the screen of the oscilloscope. Fre- 
ir this will be the only outward sign that 
Ue bing is wrong. In the case of power system 


something 1 vires eat 
or transmitting system troubles, other indications 
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of the nature and location of the trouble will 
usually accompany the appearance of an abnormal 
image on the screen, but troubles in the receiving 
system will not usually produce any other indica- 
tion of their presence. Fortunately, however, the 
appearance of a distorted image frequently pro- 
vides a good clue to the probable nature and loca- 


tion of its cause. 
b. Due to the relatively small size of the com- 
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onents used in the receiving system, most of the 
actual trouble shooting work within the com- 

onents normally will be done on the test bench. 
Actual trouble location and clearance done on the 
receiving system as a whole will usually be ac- 
complished by the substitution of the proper 
spare components. For this reason, the spare com- 

onents must be kept in good operating condition 
at all times. The regular and spare components 
should be interchanged at least once every 2 
weeks, whether or not such interchange is neces- 
sitated by trouble conditions, in order that both 
units can be serviced and to prevent the deteriora- 
tion of the equipment from long-standing idleness. 

c. If the oscilloscope is off and cannot be 
turned on, as indicated by no pilot light on the 
range dial and no image on the screen, first check 
the a-c power plug connection on the rear panel of 
the unit. If the power is on, replace the oscil- 
loscope with the spare unit; then locate and clear 
the trouble in the defective unit. If the fuse on 
the rear panel is blown, do not replace it without 
first investigating and correcting the cause of its 
failure. 

d. If no image at all appears on the screen of 
the oscilloscope when the power is on, the oscillo- 
scope itself is faulty. The nature and location of 
the fault within the unit cannot be predicted, but 
the most likely source of trouble is tube or capaci- 
tor failure. 

e. If the image on the screen is a single spot, 
the trouble is most likely a tube or circuit fault 
in the 621-cycle oscillator of the oscilloscope. In 
this case the transmitter will not be operating due 
to the absence of the pulse. 

f. If the image on the screen appears about 
normal except that it is too narrow or too wide, 
the trouble is in the horizontal sweep circuit or 
the oscillator circuit of the oscilloscope. It may 
be due to a faulty tube or a circuit trouble. If the 
image appears as a single vertical line on the 
screen it is an indication of tube or circuit trouble 
in the horizontal sweep circuit of the oscilloscope. 

g. If the image appears normal, but is displaced 
horizontally to the right or left side of the screen 
and cannot be returned to its normal location by 
means of the horizontal positioning control, it is 
an indication of trouble in the cathode-ray tube 
or the horizontal positioning circuit. 

h. If the image appears normal, but is displaced 
vertically upward or downward on the screen and 
cannot be returned to its normal location by means 
of the vertical positioning control, it is an indica- 
tion of trouble in the cathode-ray tube or the 
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vertical positioning circuit. 

i. Another type of trouble which may be en 
countered is insufficient sensitivity resulting in the 
inability to observe the weaker echoes. The sensi 
tivity of the receiving system should be ample to 
bring up the background noise pattern to full 
image height on the screen. If this cannot be 
done, there are several possible types and loca 
tions of trouble that may be responsible. First 
investigate the sensitivity control potentiometer 
and the associated cable between the oscilloscope 
and the receiver. Then check to see that the spark 
gap and the output connections of the receiver are 
operating correctly. If so, check the tuning ad 
justments of the r-f oscillator and the transmission 
line associated with the receiver. If these checks | 
do not reveal the source of the trouble, replace 
the receiver with the spare unit. If the trouble is 
still present, replace the oscilloscope with the spare 
unit. As a final resort, it may be necessary to 
check the transmitter frequency and the line-up 
of the transmitter and antenna system to eliminate 
the trouble, 

j. If the image on the screen shows only a very 
weak main pulse or simply a horizontal line, check 
first to see if the transmitting system is operating. 
If the transmitting system appears to be function- 
ing properly, check the spark gap to see that it is 
not short-circuiting the receiver input. Then check 
the power, sensitivity, and output cabling connec 
tions to the receiver. If these are all intact, replace 
the receiver with the spare unit. If the trouble is 
still present, replace the oscilloscope with the 
spare unit. The unit in trouble should then be 
examined for a blown fuse, faulty tube, or circuit 
trouble as indicated by its characteristic symptoms 
on further tests and should be repaired as soon as 
possible in order to be ready for immediate use. 
Do not replace a blown fuse without first locating 
and removing the cause of its failure, since the 
trouble will then recur as soon as the unit is 
placed in operation. 

k, When the image of more than one trans- 
mitted pulse appears on the screen, one of them 
standing still and the other drifting across the 
screen, the drifting image is caused by a second set 
operating in the same vicinity. The drift of the 
moving image is caused by the slight difference 
in frequency of the 621-cycle oscillator in the two 
sets. 

/, Another trouble which may appear at times 
is a solid pattern, either regular or irregular in 
shape, superimposed upon the normal image in 
the oscilloscope. There are several possible causes 
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FOR RADIO RECEIVER BC-404-C 


APPARATUS LEGEND 


APPARATUS LEGEND 


FOR RADIO RECEIVER BC-404-C (contd) 


Part 
No. 


Risa Name of part and desttiption 
l 6 Capacitor, 47 wf, 500 volts. 
2 16 Capacitor, 500 puf, 500 volts. 
3 12 Capacitor, 100, pf, 500 volts. 
4 30 | Capacitor, 0.009 py, 300 volts. 
5A | Capacitor, 0.01 pf, 600 volts, Oil filled, 
5B 2 Capacitor, 0.01 pf, 400 volts. 
6 l Capacitor, 27 uy, 500 volts. 
7 l Capacitor, 0.002 pf, 500. volts. 
8 l Capacitor, 3-30 yf, variable, 
9 2 | Capacicor, 0.1, yf, 400 volts. 
10 6 Capacitor, a-0.1 pf, 600 volts. 
b-0.1 pf, 600 volts. 
c-0.1 wf, 600 volts. 
11 4 Capacitor, a-8, wf, 600 volts. 
b-8, wf, 600 volts. 
12 2 Capacitor, 12-1 right hand, 25 pyf, 5,000 volts. 
12-2 left hand (built in), 
13 2 Resistor, 100,000 ohms, 1 watt. 
14 1 Resistor, 1,000 ohms, 14 watt. 
15 1 Potentiometer, 100,000 ohms. 
16 1 Resistor, 22,000 ohms, 14 watt. 
17 1 Resistor, 82,000 ohms, 14 watt. 
18 1 Resistor, 3,300 ohms, }4 watt. 
19 2 Resistor, 470 ohms, 44 watt. 
20 1 Resistor, 1,800 ohms, 14 watt. 
21 6 | Resistor, 5,100 ohms, 14 watt. 
22 l Resistor, 100,000 ohms, 4% watt. 
23 1 23-A, 23 ohins, 1 watt. 
23-B, 23 ohms, 1 watt. 
23-C, 7,500 ohms, 5 watts. 
23-D, 3,000 ohms, 25 watts. 
24 l Resistor, 750 ohms, 20 watts. 
25 1 Resistor, 300 ohms, 50 watts. 
26 ] Resistor, 750 ohms, 2 watts. 


Name of part and description 


Switch, s.p.d.t. (2-circuit switch), 


Jack, 2-contact, normally open. 
Jack, 2-contact, normally open with third contact 


to ground tip with plug our. 

Choke, 8 h at 150 ma, 200 ohms. 

Transformer, primary 110 volts; secondary, 350- 
0-350 volts at 145 ma, 5 volts at 3 amp, 6.3 
volts at 4.5 amp ct. 

Capacitor, 2.5, pf,-10 uyf, variable. 

Fuse, 5 amp (with extractor post). 

Receptacle, 2-pole male, 10 amp -250 volts, 15 amp 
-125 volts. 

Capacitor, 0.1 vf, 400 volts. 

Capacitor, 0.1 wf, 600 volts. 

R-f primary coil, 7 turns No. 14 tinned copper 
wire, 14 inch ID. 

R-f secondary coil, 344 turns No. 18 insulated 
wire, 4% inch ID, 

Oscillator coil, 874 turns No. 14 tinned copper 
wire, 4 inch ID. 

Second r-f coil, 11 turns No. 14 tinned copper 
wire, 4 inch ID. 

Converter coil, 23 turns No. 18 tinned copper 
wire, 3% inch ID, 

Buffer coil, 314 turns No. 14 tinned copper wire, 
¥ inch ID. 

I-f coil, 12 turns No. 24 enameled copper wire, 
5 inch ID. 

Connector, female. 

Connector, female. 

I-f coil, 8 turns No, 24 enameled copper wire, 
54 1nch ID. 

Capacitor, 15 psf, 500 volts. 
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Figure 63. Receiver BC-404-C, schematic. 


OF such troubles, some of which may be eliminated 
by noting the characteristics of the image. For 
example, a pattern which is regular in shape and 
which does not drift across the screen may be 
Originating within the set and is probably due to 
feedback or pick-up of the radiated signal in the 
receiver or the oscilloscope. A faulty shield, filter, 
or by-pass capacitor may result in such a condition. 
Another possible cause of regular, peculiarly 
shaped patterns on the screen is oscillation in the 
receiver, Irregular patterns may be due to r-f 
interference either locally or remotely generated. 
Check to see that no frequency meter is operating 
in the Vicinity. 

m. Flickering of the image or jumping of the 
baseline may give the appearance of a double or 
multiple image on the screen. This type of trouble 
may originate in any one of several ways, but a 
possible cause is a loose connection or micro- 
phonic tube in the receiving system. Such troubles 
may occur in the receiver or the oscilloscope, of 
the cables connecting these units. It is also possible 
that a faulty connection in the antenna system or 
the transmitting system may cause this trouble 
by varying the frequency or the output of the 
system very rapidly. As was indicated in / above, 
the interference may be created intentionally and 
every effort must be made by the operator to con- 
tinue operation of the radio set to the best of his 
ability. 

n Momentary blurring of the entire image on 
the screen may result from poor contact of the 
phasing-unit slip rings, or possibly from some 
trouble in the cathode-ray tube or its focusing- 
anode supply circuit. If the phasing unit is caus- 
ing the trouble, the blurring will be noticed when 
the range dial is moved. 

0. The remainder of this section deals speci- 
fically with a detailed analysis of troubles in the 


receiver and oscilloscope. 


110. Receiver Component, Signal Substitu- 
tion (fig. 63) 
a. TEST INSTRUMENT. 
Signal generator I-22-B. 
Cathode-ray Oscilloscope [—-134—A. 
Test Cords CD-627 and CD-666. 


b. PREPARATORY STEPS, (1) Check receiver 
power supply before proceeding with the follow. 
ing tests (fig. 64). . 

(2) Remove the receiver chassis from its case 
and place the receiver so that the end containing 
the power transformer rests on the work bench 

(3) Connect the test oscilloscope to the oe 
ceiver output jack. The test scope must remain 
connected in this position during the complete 
signal-substitution procedure. 

(4) Remove the 955 oscillator tube from the 
receiver unit. 

(5) Turn the receiver and test instruments on 
(6) Connect the ground test lead from the 
signal generator to the receiver chassis 

(7) Insert a 0.001-yf capacitor in series with 
the test cord and the positive terminal of the 
signal generator. 

(8) Set the signal generator to the intermediate 
frequency of the receiver, 


Tarr . AG. Pose 
Norte. Allow the test instruments and the receiver to warm 


up for at least 15 minutes before applying test. 


¢. PROCEDURE (fig. 65). (1) For signal sub- 
stitution the receiver is divided into four sections. 
[hese sections must be checked in their proper 
sequence to save time in locating a defective 
stage or section. 

(2) The i-f stages are tested individually only 
when the over-all test of the i-f stages (test point 
No. 2 on the application chart) shows an abnor- 
mal condition. The sections are as follows: 

(4) Second detector and audio stages; test 
point No. 1. 4 

(4) L£ stages; test point No. 2 with the signal 
generator tuned to the receiver j-f frequency and 
the 955 oscillator tube removed from the receiver, 

(c) Mixer, oscillator, and buffer stages: test 
point No. 2 with the signal generator tuned to 
the receiver radio frequency and the 955 oscillator 
tube replaced in the receiver, 

(¢@) First and second r-f stages; test point Nos 
3 and 4, 

Nore. Proceed with the following test procedures until a 
defective stage or section has been located, A stage or 
section is abnormal when, upon the application of the Signal 


generator to the input of a stage or section, no signal (o 
distortion) appears on the screen of the test oscilloscope d 


TO CONTROL GRID 6SJT AWD 46-1 PLATE SUPPLY TO ALL STAGES 


B- TO ALL I.E COLS 
43-1 TO 43-4 


Figure 64. Receiver BC-404-C, schematic of power supply. 
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Figure 65, Receiver BC-404-C, block diagram. 
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‘the test scope, test he fiber in ihe 
ing the 6SK7 fourth i-f tube: If the 
normal, apply voltage and_ resistance 


for maximum output. 


Apply the output of the signal generator 
of the pee if tube (tube prong 4, 


’ 1e ments to the stages, including the fourth i-f 
te pole No. 1). 
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Figure 66. Receiver BC-404-C, audio stage. 
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Figure 67. Receiver BC-404-C, Second detector Stage. 


v : 
é. TESTING I-F SECT J AIXE TAGE 2 ; Z “ PR Ss : 
ae F SECTIONS AND MIXER STAGE (2) If an abnormal indication is obtained, . 
8. 68). (1) Apply the output of the signal apply signal substitution to the individual j-£ 
Senerator to the grid of the 954 mixer tube (short stages (i above). | 
end of the tube, test point No. 2). i 
| 
} 
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Figure 68. Receiver BC-404-C, mixer stage. 
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Figure 69. Receiver BC-404-C, local oscillator 
and buffer amplifier stages. 


f. TestiING BuFFER AND Locat OsciLator to the grid of the 954 mixer tube (short end of 
StacEs (fig. 69). (1) Replace the 955 oscilla- the tube, test point No. 2). a 
tor tube. (4) If an abnormal indication is obtained, test 

(2) Tune the signal generator to the r-f of the tubes in the oscillator and buffer stages. 
the receiver. Reduce the output of the signal (5) If the tubes are normal, apply voltage and 
generator. 


resistance measurements to the stages. 
(3) Apply the output of the signal generator 
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Figure 70. Receiver BC-404-D, second r-f stage. 


NG SECOND R-F STAGE (figs. 70 and 
Apply the output of the signal gen- 


to the grid of the 1630 second r-f tube 


g 4 or 5, test point No. 3). 


(2) If an abnormal indication is obtained, test 
the second r-f tube. If the tube is normal, apply 
voltage and resistance measurements to the sec- 
ond r-f stage. 


115 


eae 


—— 


2-9 15-1 
100,000 
: 1630 |s 
38-1 
~ TO 
= Sow CONTROL GRID 954 
> AND 6-1! 
os 46-! 
+ jp 2-13 S 
2-15 
14-155 -6 - = 
=< =. 
= ib f 
= al ay 
> A 7 
TO POINT 8 TO POINT A 
POWER SUPPLY fo point c D 2-16 POWER SUPPLY 
POWER SUPPLY ro point D a es 
POWER SUPPLY 214 = 
2.8V___ sev 
1,000 0 K H on 
0G. “100 V 


0 TO 100,000 » 


320V 
le 11,2500 


10,800 
340V 
P 11,450 
Nov 320 V 
G. [Ke ——— 
11,250 S.G G 11,250 
TOP VIEW 
TL-31028 

Figure 71. Receiver BC-404-C, second r-f{ stage. 
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Figure 72. Receiver BC-404-C, first r-f stage. 


p, TESTING FIRST R-F STAGE (fig. 72). (1) 
Remove the signal-generator ground test lead 
from the receiver chassis. 

2) Connect both output terminals of the 
signal generator to the input trombone of the re- 
ceiver. Lhe proper connecting point is about 8 
inches from the receiver. 

(3) Adjust the shorting bar on the trombone 


so that a maximum signal is shown on the test 
oscilloscope. 

Note. The output of the signal generator should be 
reduced to approximately 5 microvolts. 


(4) If an abnormal indication is obtained, test 
the 832 tube. If the tube is normal, apply voltage 
and resistance measurements too the first r-f stage. 
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Figure 73. Receiver BC-404-C, fourth i-f stage. 


i. TESTING INDIVIDUAL -F SraGes (fig. 73). point No. 5). If an abnormal indication is ob- 
(1) Apply the output of the signal generator to tained, check the coupling between the third and 
the plate of the third i-f tube (tube prong 8, test fourth i-f stages. 

i 
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Figure 74, Receiver BC-404-C, third i-f stage. 


Apply the output of the signal generator 
Qe sf the third i-f tube (tube prong 4, 


rid 0 
Oe ot No. 6). If an abnormal indication is 


obtained, test the third if tube. If the tube is 
normal, apply voltage and resistance measure- 
ments to the third i-f stage. 
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Figure 75. Receiver BC-404-C, second i-f stage. 
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(3) Apply the output of the signal generator 
to the plate of the second i-f tube (tube prong 8, 
test point No. 7). If an abnormal indication is 
obtained, check the coupling between the second 
and third i-f stages. 

(4) Apply the output of the signal generator 
to the grid of the second i-f tube (tube prong 4, 
test point No. 8). If an abnormal indication is 
obtained, test the second i-f tube. If the tube is 
normal, apply voltage and resistance measure- 
ments to the second i-f stage. 

(5) Apply the output of the signal generator 
to the plate of the first i-f tube (tube prong 8, 
test point No. 9). If an abnormal indication is 
obtained, check the coupling between the first 
and second i-f stages. 

(6) Apply the output of the signal generator 
to the grid of the first i-f tube (tube prong 4, test 
point No. 10). If an abnormal indication is ob- 
tained, test the first i-f tube. If the tube is normal, 
apply voltage and resistance measurements:to the 
first i-f stage. 

(7) Apply the output of the signal generator 
to the plate of the 954 mixer tube (long end of 
tube, test point No. 11). If an abnormal indica- 
tion is obtained, check the coupling between the 
mixer and first i-f stage. If the coupling between 
the stage is normal, test the 954 mixer tube and 
apply voltage and resistance measurements to the 
mixer stage. 


111. Alignment of Receiver Component 


In order to obtain proper receiver sensitivity, it is 
necessary to align the receiver for the proper radio 
and intermediate frequencies. The r-f stages 
should be approximately 106 megacycles (trans- 
mitter frequency), while the i-f section should be 
adjusted to approximately 20 megacycles. 

a. TEST INSTRUMENTS. (1) Signal Generator 
‘I-122-B. 

(2) Oscilloscope I-134—A. 

(3) Resistor Panel BD-109. 

(4) Test Cords CD-627 and CD-666. 

b. ALIGNMENT OF L-F SraGes. The steps to 
be followed in checking the i-f section are as 
follows: 

(1) Remove the cover from the receiver 
chassis. Set the chassis upright on one end as 
shown in figure 77. 

(2) Remove the local oscillator tube 955 from 
its socket. 

(3) Connect the receiver, the signal generator, 
oscilloscope, and resistor panel as shown in figure 
77. Resistor Panel BD-109 is used as a sensitivity 
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“3 
control for the receiver. Insert the plug of Cord 
CD-627 into the output jack of the receiver} 
the other end of this cord is connected to the verti- 
cal plate terminals of the test scope. Be sure the 
sleeve side of the plug is connected to the ground 
terminal of the test scope. 

4) Connect the signal-generator output lead 
to the grid of mixer tube 954 and connect the 
signal-generator ground lead to the chassis. The 
two leads from the signal-generator output ter 
minals should be as short as possible. 

(5) Set the frequency of the signal generator 
to approximately 20 megacycles. . 

(6) Apply power to the receiver, test oscillo- 
scope, and signal generator. Allow the equip- 
ment to heat to normal temperature; this should 
be about 15 minutes. Do not align a cold receiver, 
as its adjustments will be different when it 1s 
operating at its normal temperature, this is also 
true of the signal generator. 

(7) Turn the resistor panel control to the max 
mum clockwise position. 

(8) Adjust the attenuator dial on the signal 
generator until a pattern approximately 1 inch in 
height appears on the oscilloscope screen, and 
just the timing controls on the oscilloscope un 
the pattern on the screen becomes a steady sine 
wave. 

(9) Loosen the knurled nut of the fourth i-f 
plunger screw, and adjust the plunger screw for 4” 
peak deflection of the sine wave. ae 

(10) If the deflection increases to a point 0 
the screen of the oscilloscope, retard the attenua- 
tor dial on the signal generator to the original 
height of 1 inch, Continue adjusting the plunger 
screw until a definite peak is discernible. When 
a peak deflection has been reached by adjusting 
the plunger screw, tighten the knurled locknut. 
Do not move the plunger screw adjustment 18 
tightening the locknut. 

*(11) Feeeat the procedure described above for ] 
the third, second, and first i-f stages. In other 
words, adjust the plunger screws and tighten the | 
locknuts at a peak deflection for each i-f stage. 

ing i-f stages, it may be 
Aor, In poping tenet or aioe 
tinually in order to maintain the prope: 1-inch delle 
Likewise, the resistor panel control may retarded to preven 
orecoeding tad iy Oban 9S cote Gitce a 
sa hecaenien pAiaeasieely Hiunt and ragged. ‘This change 


in the pattern is caused by the admittance of a noise level and 
actually indicates an increase in the sensitivity of the recelver. — 


c. Sensitivity Test oF I-F Sraces. (1) When 
the four stages of the i-f section have been aligned, | 
the sensitivity should read about 55 microyolts. 
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Figure 77. Receiver BC-404-C, alignment of i-f stages. 
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Figure 78, Receiver BC-404-B, alignment of r-f stages, 
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Figure 79. Oscilloscope BC-403-E, schematic. 
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APPARATUS LEGEND FOR OSCILLOSCOPE UNIT BC-403-E 


Name of part and description 


Resistor, 10,000 ohms, 2. watts. 
Resistor, 18,000 ohms, 2 watts. 
Resistor, 270,000 ohms, 2 watts. 
Resistor, 470,000 ohms, 5 watts. 
Resistor, 5,000 ohms, 10 watts. 
Resistor, 7,500 ohms, 10 watts. 
Resistor, 10,000 ohms, 10 watts. 
Resistor, 15,000 ohms, 10 watts. 
Resistor, 10,000 ohms, 20 watts. 
Resistor, 5,100 ohms, 14 watt. 


Transformer (power, high voltage). 


Potentiometer, 25,000 ohms. 
Potentiometer, 75,000 ohms. 
Potentiometer, 200,000 ohms. 


Relay (110 volts, 60 cycles). 
Relay, blower (110 volts, 60 cycles). 
Switch, safety (high voltage). 


Light, pilot (Mazda, No. 51, clear). 


Switch, s.p.d.t. (attached to potentiomerer 51-1). 
Outlet plug, a-c, female (for blower motor). 


Inductance, coil, 300 mh, 600 ohms. 
Inductance, coil, 25 mh, 140 ohms. 
Inductance coil, 1,870 mh (in shield) 2,600 ohms. 
Inductance coil, 280 mh, 665 ohms. 
Resistor, 8 megohm, 10 watts. 
Resistor, 1 megohm, 1 watt. 
Potentiometer, 1.5 megohm. 
Resistor, 120,000 ohms, 1 watt. 
Resistor, 82,000 ohms, 14 watt. 
Resistor, 4,700 ohms, 34 watt. 
Capacitor, 0.05 mfd, 600 volt. 
Resistor, 22,000 ohms, | watt. 
Resistor, 56,000 ohms, 1 watt. 


Name of part and description a Sree 
Capacitor, 56 pf, 500 volts. 36 1 
Capacitor, A-2 pf, 400 volts, 37 2 
B-2 ppf, 400 volts. 38 4 
C-2 py, 400 volts. 39 1 
Capacitor, 0.001 uf, 500 volts. 40 1 
Capacitor, 0.01 yf, 5,000 volts. 41 2 
Capacitor, 0.01 pf, 400 volts. 42 I 
Capacitor, 0.1 wf, 600 volts. 43 1 
Capacitor, 0.1 pf, 400 volts. 44 1 
Capacitor, 330 vf, 500 volts. 45 1 
Capacitor, 0.001 pf, 5,000 volts. 46 2 | Transformer (power). 
Capacitor (7-0.005 .£), 0.035 pf, 500 volts. 47 1 
Capacitor, A-8 vf, 600 volts. 48 2 | Reactor (choke). 
B-8 pf, 600 volts. 49 2 Transformer (audio). 
Capacitor (matched pair), 0.073 vf, 250 volts. 50 1 
Capacitor, 2 yf, 600 volts. 51 1 
Capacitor, 0.5 wf, 600 volts. 52 3 
Resistor, 18,000 ohms (1-39,000 ohms, 1-33,000 53 2 | Jack Copen circuit). 
ohms, 2 watts, connected in parallel), 4 watts. 54 1 
Resistor, 300 ohms, 50 watts. 55 1 
Resistor, 47 ohms, 14 watt. 56 1 
Resistor, 270 ohms, 14 watt. 57 1 Fuse, 5 amp. 
Resistor, 330 ohms, 14 watt. 58 l 
Resistor, 1,000 ohms, 14 watt. (19-1, 19-2). 59 1 | Switch, coggle, d.p.d.t. 
Resistor (2-2,000 ohms, 14 watt in parallel) 60 l 
1,000 ohms, 1 watt. 61 1 
Resistor, 100,000 ohms, }4 watt. 62 Ll | Receptacle (a-c input). 
Resistor, 1 megohm, 14 watt. 63 3 | Jack (closed circuic). 
Resistor, 10 megohms, 14 watt. 64 4 
Resistor, 150 ohms, 1 watt, 65 1 
Resistor, 750 ohms, 1 watt. 66 1 
Resistor, 7,500 ohms, 1 watt. 67 1 
Resistor, 39,000 ohms, 1 wate. 68 1 
Resistor, 1,000 ohms, 1 wate, 69 2 
Resistor, 390 ohms, 14 watt. 70 1 
Resistor, 15,000 ohms, 1 watt. 71 1 
Resistor, 100,000 ohms, 1 watt. 72 1 
Resistor, 270,000 ohms, 1 watt. 73 1 
Resistor, 10 megohms, 10 watts. 74 1 
Resistor, 75 ohms, 2 watts. 75 1 
Resistor, 200 ohms, 2 watts. 76 1 
Resistor, 560 ohms, 2 watts. 71 1 


Resistor, 220,000 ohms, 1 watt. 


en 
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Oscilloscope BC-403-E, schematic. 
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Figure 80. Oscilloscope BC-403-F, schematic. 
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This reading is shown on the attenuator dial of 
the signal generator. The sensitivity control, Re- 
sistor Panel BD-—109, should be in the maximum 
clockwise position. 

(2) The table below shows a sage Se 
gain measurement of the four i-f stages. In taking 
these measurements, remove the signal generator 
Jead from the mixer grid and ground, and connect 
them to the grid (No. 4 prong) and ground on 

the following stages: 


4th i-f grid 
3rd i-f grid... 12-600. creer: 


Ist i-f prid..... .. .aiovi sa swens. 

Mixersgrid ..... 600 +0 seers , 

d, ALIGNMENT OF 7 Sraces. To align the 
FOC follows: 

q A compel on the input terminals 
of Oe receiver. Replace the oscillator tt a 
(2) Connect the signal-generator ea e 
and ground lead to Anis) positions on the trom- 

i e 78. 
ae ” S i ee control dial on the signal 
paths: to the transmitter frequency vie 
hould be approximately 106 megacycles. Set the 
pan er oscillator dial to 50. — 
ae Apply power to all units and allow them 
to eae ie to normal operating temperature. 
Adjust the signal-generator attenuator con- 
(>), that a clear sine wave of approximately 
re h appears on the oscilloscope screen. 
1 (6) Move the shorting bar and the signal-gen- 
ator output leads along the trombone until a 
se k deflection appears on the oscilloscope. It 
a be necessary to retard the signal-generator at- 


“a tee control to maintain the 1-inch deflection 
rents 


on the oscilloscope. 


¢, In beginning the r-f alignment, the adjustment of 
Note. ator dial and sensitivity control (Resistor Panel 
the A arbitrary and are done solely to obtain a clear 
pD-109) on the oscilloscope. If the sensitivity control is 
bi full gain, the attending noise level will cause a con- 
nd unworkable pattern to appear on the scope screen, 
fused ‘ yugh the attenuator control on the signal generator 
even eae properly retarded. Consequently, the sensitivity con- 
may oF ike signal-generator attenuator control must be ad- 
trol 1 simultaneously in order to secure a clear and workable 


ne ave pattern on the scope screen, 
sine-WS 


sine 
used 


7) Insert the tuning wand in the local oscil- 
lator coil (39-1). Either the brass or iron end of 
x : 


the wand may be used at first. The tests and pro- 


cedures used in conjunction with the wand are 
described in paragraph 37. ‘ 

8) Adjust the trimmer screw in capacitor 8-1 
of the buffer coil (42-1) for a peak deflection. 


for a 1-inch deflection 

for a 1-inch deflection... . 
i fai ey cee for a 1-inch deflection. 

a ge tee) os for a 1-inch deflection. 

for a 1-inch deflection 


(9) To align the second r-f coil (40-1), follow 


the tuning wand procedure described above for 
the local oscillator coil. Should the output gain 
indicated on the scope screen increase to a point 
off the screen during any of these operations, re- 
tard the signal-generator attenuator control in 
order to maintain the standard 1-inch deflection. 

(10) In aligning the first r-£ coil (37-1), 
again use the tuning wand and follow the same 
procedure. 


80,000 microvolts. 
9,000 microvolts. 
1,000 microvolts. 

110 microvolts. 
ae 55 microvolts. 

(11) Finally, adjust the potentiometer (15-1) 
for a peak deflection. 

e. SENSITIVITY OF R-F Sraces. If all the r-f 
stages have been aligned properly, the over-all 
sensitivity of the receiver component should be 3 
or 4 microvolts for a 1-inch deflection on the test 
oscilloscope screen. 


112. Oscilloscope, Time Delay Relay 54-1 
(figs. 79 and 80) 


a. ABNORMAL CONDITION. Oscilloscope time 
delay relay 54—1 is not heard closing. 

b. PROBABLE CausEs, (1) Lack of a-c power 
to the oscilloscope unit. 

(2) Defective a-c power switch 60-1. 

(3) Defective high-voltage safety switch 56. 

(4) Defective time delay relay 54-1, 

¢. Test INSTRUMENT. Analyzer, I-153—A. 

d. REMEDY. Proceed with the following tests 
until a defect has been located. 


Nore. | Throw the a-c power ON switch and note whether 
the dial indicator lamp glows. If the indicator lamp glows, 
proceed with tests (3) and (4) below. If the dial lamp 
does not glow, proceed with tests (1) and (2) below. 


(1) Testing a-c power to the oscilloscope unit. 
Follow procedure outlined in paragraph 113d(1). 

(2) Testing ac power switch 60-1. See para- 
graph 113d (6). 

(3) Testing high-voltage safety switch. See 
paragraph 114d(5). 

(4) Testing time delay relay 54-1. (a) Re- 
move the oscilloscope unit from its case. 

(6) Check for continuity across resistor WL of 
the time delay relay. 

(¢) Normal resistance is 1,500 ohms. If no 
resistance indication is obtained, replace the re- 
sistor. 


ee Men lll at % ae 


OSCILLOSCOPE BC-403-F, VOLTAGE 


—— 
Prong No: Element 
Tube 
J | Shield 
2 Heater 
3 Sup grid 
6SJ7 4 Grid 
5 | Cathode 
illator Screen 
Oscillator 6 
Ist Section 7 Heater 
8 Plate 
——- = ; | N.C 
% 2 Heater 
3 Plate 
6V6GT 4 Screen 
5 Grid 
5 
Oscillator 6 N.C, 
2d Section 7 Heater 
8 Cathode 
rr | Shield 
- a1 Heater 
/ 3 Plate 
6L6 4 Screen 
5 Grid 
> 
Keyer Amplifier 6 N.C. 
7 Heater 
8 | Cathode 
| 
| Shield 
‘ 2 Heater 
3 Plate 
| 6L6 4 Screen 
| 5 Grid 
Range Amplifier é N.C. 
7 Heater 
8 Cathode 
= > l | Shield 
: 2 Heater 
3 Sup grid 
= | wig 
et : | Cae le 
5 zt cde 
| Buffer Amplifier 6 Screen 
7 Heater 
8 Plate 
Se 1 Shield 
ae 2 Heater 
3 Plate 
6L6 4 Screen 
Grid 
5 
Square-Waye Generator 6 N.C, 
Square-W a 7 
(ist) 7 Heater 
| 8 Cathode 
ee eee ee 
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AND R ESISTANCE 


MEASUREMENTS 


5 Ohms ro grown 
olts.to ground 
0 
) . 
is 340, 
| 0 i 0 
0,001 
0 ie 
340 
2.5 . 
| : 20,00 
: 0 
3.15 a | 
= 65,000 
: 
i - 26,000 
| 9,000 
. 19,¢ 
: 560,000 
0 
3.15 ac 
wi 780 
6) 
0 
0 
3.15 ac | 
360 a 
220 Lye 
i 95,000 
0 
3.15 ac 
| c 250 
5 0 
) 
3.15 ac 
2 17,000 
"3 15,000 
; 95,000 
on 0 
= 250 
0 = 
3.15 ac ° 
. 250 
440 
- 250 
| " 112,000 
| e 
3.15 ac : 
: 17,000 
0 
3.15 ac ° 
ns 18,500 
7,000 
i 1,800 
3.15 ac : 
| 13 


a 


Nii 
qWare-\W ave G 


ow. 
W-Tooth Generator 


Inve 
Averting Amplifier 


Video Amplifier 


D-c Restorer 


Vacuum Tube 
Delay Relay 


Element 


Shield 
Heatet 
Plate 
Screen 
Grid 
N.C 
Heater 


Cathode 


Shield 
Heater 
Plate 
N.C 
Grid 
N.C 


Heater 


Cathode 


Grid (1 
Plate ] 


Cathode 


Grid (2 


Plare 2 


Cathode 


Heater 


Heater 


Shield 
Heater 
Plate 
Screen 
Grid 
N.C. 


Heater 


Cathode 


Shield 
Heater 


Plate (1. 


Cathode 


Plate (2 
N.C. 


Heater 


Cathode 


N.C. 
Heater 
Plate 
Screen 
Grid 
N.C 


Heater 


Cathode 


Volts ro ground 


100,000 


w 


“i 


56,000 


19,000 
5,200 
95,000 


75,000 
13,000 
75,000 


95,000 


re) 
9,500 
4,000 
900,000 


0 


1,000 
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Tube Prong No. 


Element Volts to ground Ohms to ground 
1 Shield 0 0 
2 Filament 420 4,500 
514 3 NiGle IIa  asartanye 
4 Plate XX 70 
Oscillator Compartment 5 NCS | em ods | il aN 
Full-Wave Rectifier 6 Plate XX 70 
7 NiCr cea [lw cas sii 
8 Filament 420 4,500 
1 Shield 0 0 
2 Filament x 17,000 
514 3 NiGr mee DSc lara 
4 Plate XX 70 
Saw-Tooth Compartment 5 N.C, mae ti‘ C«SC a 
Full-Wave Rectifier 6 Plate 0,4 70 
7 NG eee CW 
8 Filament xX 17,000 
879 Cap Plate xX 2.5 meg 
Half-Wave 
High-Voltage Rectifier XXX Filament XX 350 
N.C. No connection, 


X Voltage across Capacitor 16-2B (the output of the filter) is 350 volts. 
XX Take no voltage reading at this point, 


XXX Make resistance reading from filament tap on Transformer 69-1. 


(d) Check for continuity across the bimetallic 
element of the time delay relay. If no continuity 
is indicated, repair or replace the bimetallic ele- 
ment. 

(e) Check for continuity across the relay coil 


terminals. If no continuity is indicated, replace 
the time delay relay. 


113. Oscilloscope, Dial Lamp 58-1 

a. ABNORMAL ConpiTIon. Dial lamp 58-1 
does not glow. 

b, PROBABLE CAusEs. 
57-1. 

(2) Defective dial lamp bulb. 

(3) Defective socket and connections. 

(4) Lack of a-c power to oscilloscope unit. 

(5) Defective a-c input receptacle. 

(6) Defective a-c power switch 60-1, 

(7) Defective power transformer 46-2. 

c. Test INstRUMENT. Analyzer I-153-A. 

d. RemMepy. Proceed with the following tests 
until a defect has been located. 

Nove. Turn the a-c power switch of the oscilloscope unit 
to the ON position and note whether the blower unit is operat- 
ing. Allow sufficient time for the time relay to energize. If 


the blower unit operates, proceed with tests (2), (3), and 
(7) below. 


If the blower unit does not operate, proceed with 
tests (1), (4), (5), and (6) below. 


(1) Testing fuse 57-1. (a) Remove the fuse 
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(1) Defective fuse 


cartridge from the rear of the oscilloscope. 

(b) Remove the fuse from the fuse holder. 
Check for continuity across the fuse terminals, or 
note whether the element within the fuse is de- 
fective. Replace the fuse if found defective after 
determining the cause of the trouble. 

(2) Testing dial lamp bulb. Remove the dial 
lamp bulb from its socket and replace with a 
tested new bulb. If the new bulb does not glow, 
reinsert the original into its socket. 


_Nore, The lamp bulb may be tested by checking for con 
tinuity across the’ terminals of the lamp bulb. 


(3) Testing lamp socket and connections. (4) 
Check the lamp socket terminals. Repair or te 
place any loose or broken connections. 

(b) Check for a-c voltage indication across the 
terminals of the lamp socket, with the a-c power 
switch on. If voltage indication is obtained and 
the lamp bulb does not glow, replace the dial 
lamp socket. 

(4) Testing ac power to oscilloscope unit. 
(a) Remove the a-c supply cord from the oscillo- 
scope unit. 

(b) Check for a-c voltage across the terminals 
of the female plug of the a-c supply cord, If no 
voltage indication is obtained, check the a-c cord 


and plug, and the a-c supply from the distribution 
panel to the oscilloscope unit. 


4 
i 


(5) Testing a-c input receptacle, (a) Check 
the terminals of the a-c input receptacle. Repair 
or replace any loose or broken connections. 

(4) Remove the a-c input cord from the oscillo- 
scope unit. 

(c) Turn the a-c power switch to the ON 
position and check for continuity across the ter- 
minals of the a-c input receptacle. If no con- 
tinuity is indicated, repair or replace the a-c input 


receptacle. 

Nore. Do not replace the a-c input receptacle until the 
a-c power switch has been tested and found normal. 

(6) Testing a-¢ power switch 60-1. (a) Re- 
move the a-c input cord from the oscilloscope. 

(4) Check for continuity across the terminals 
of the a-c power switch. If no continuity is indi- 
cated, repair or replace the switch. 

(7) Testing power transformer 46-2. (a) 
Remove the oscilloscope unit from its case. 

4) Remove the one lead from the 6.3-volt 
filament winding of the transformer. 

c) Check for continuity across the filament 
winding of the transformer. If no continuity is 
indicated, replace the power transformer. 

(2) Check for continuity across the primary 
winding of the transformer. If no continuity is 

he transformer. 


indicated, replace t 
One of the primary leads must be removed from 


NOTE. 
the circuit. 
114. Oscilloscope, Blower Motor Unit 

DITION. Oscilloscope 
erating. 
(1) Defective blower- 


a. ABNORMAL CON 
blower motor unit not op 
}, PROBABLE CAUSES. 
motor a-€ input cord. 
(2) Defective blower-motor. 

(3) Defective blower-motor thermal overload 
bretty Defective blower-motor a-c input recep- 
racle- Defective high-voltage safety switch. 

6 Defective blower-motor relay 55-1. 

( Defective time relay 54-1. 

c, TEST INSTRUMENT. Analyzer I-153-A. 

d, REMEDY. Proceed with the following tests 
until a defect has been located. 

OTE. Check the blower-motor a-c input eoeepincs fee 

Itage output. If no voltage output is obtained, proceed 
vo tests (4) through (7). If voltage output is obtained, 
a d with tests (1) through (3). 


procee 
1) Testing blower-motor a-c input cord. (a) 


Check the terminals of the male plug on the a-c 


input cord. Repair o 
r 

connections, : REA ge broke 
: (4) Check the blower-motor 

reaks or defects between th f 
blower-motor leads. ee 
defective, 

(2) Testing blower motor 

continuity across the terminals f£ 
on the blower-motor a-C input dee 


(4) If continuity j 
1S not indi 
cover from the thermal ae ee the 
rea 


(c) Untape b 
Nea p lower-motor leads T1~T2 and 


¢ input cord for 


ne male plug and 
Repair or replace ond 


(2) Check for 
the male plug 


Notre. Leads T1 and 

and T4 are also soldered ss). Sold 
defects or BRE soldered’ together, Geek eee fa ; 
s for 


(e) If continuity is ing; 
ina So ty 18 indicated, recheck the a-c 
ne ces emt thermal overload 
v 
ase from the motor eng: eisai eee 
se ”) penioye the bakelite cover from th 
¢ thermal overload breaker ye 
©) Remove one of the leads. 
s ( a) ves Se across the terminal 
. os a ee. 
ok the thermal ovedeni Gekc, ne 
(o) ie oir blower-motor ac input receptacle 
ie ao the oscilloscope unit from its case. 
mae Renae gue blower-motor a-c input recep- 
amas Place any loose or broken con- 


(5) Testing high-voltage Safety switch. (a) 


ith the oscilloscope unit removed from its case 


check the terminals of the safety switch. Repair 


or ce any loose or broken connections. 
“ @) sa for continuity across the terminals 
) itch, with the switch button depressed 

No continuity is indicated, repair o l 
a , fep r replace the 

(6) Testing blower-n 

-motor relay 55-1. 
ee the terminals of the relay. "Repaii oe 
p on loose or broken connections. 
ie emove one of the leads from the rela 
= terminals. Check for continuity across the 
relay coil terminals. If no continuity is indicated, 
im = replace the blower-motor relay. 
esting time relay 54-1, 

2h), y 54 See paragraph 
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; 
10-2A 
10-28 
6 rn 
48-2 
DIAL LAMP > ‘ 
| —— 
| ) OOOO ) 0 a 
TO 16-2 
} B- 
4 TO 16-1 
4 A. 0.1NPUT 
60 ft p 
| 
| P 6on 
1 
\} 
OV ___425V 
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BOTTOM VIEW TUBE-BASE 
TL-31053 


Figure 81, Oscilloscope BC-403-E, oscillator power supply stage. 
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115. Oscilloscope, Resistance Checks 

Caution: Be sure to discharge capacitors be- 
fore proceeding with any tests. 

gd. TESTING OscILLATOR, PowER SUPPLY STAGE 
(fig. 81). (1) Remove and test the 5T4 recti- 
fier tube. Apply the tests prods between tube 
prong 8 and the high side of capacitor 10-2B. 
Normal resistance is 200 ohms. If an indefinite 
resistance indication is obtained, filter choke 48-2 
must be replaced. 

(2) Apply test prods across capacitor 10-2B. 
Check for a shorted indication only. If a shorted 
indication is obtained, capacitor 10—2B must be 
replaced. 

(3) Apply test prods across capacitor 10-2A. 

Check for a shorted indication. If a shorted indi- 
cation is obtained, capacitor 10-2A must be re- 
placed. 
(4) Apply test prods across tube prongs 4 and 
6 of the 5T4 rectifier tube socket. Check for a 
continuity indication. If an infinite resistance indi- 
cation is obtained, the plate winding of trans- 
former 46-2 is open-circuited, and the transformer 
46-2 is open-circuited, and the transformer must 
be replaced. 

5) Disconnect one of the transformer 6.3-volt 
filament leads from the circuit. Connect the test 
prods across the 6.3-volt filament leads of trans- 
former 46-2. Check for continuity. If an infinite 
resistance indication is obtained the transformer 
6.3-volt filament winding is open-circuited, and 
the transformer must be replaced. 

(6) Disconnect one of the transformer primary 
leads from the circuit. Connect the test prods 
across the primary leads of the transformer. 
Check for continuity. If an infinite resistance in- 
dication is obtained the primary winding of the 
Transformer 46-2 is open-circuited, and the trans- 
former must be replaced, 

b, TESTING HorizontaL Swerp AND VipEo 
POWER STAGE (fig. 82). (1) Remove and test 
the 514 rectifier tube. Apply test prods between 
tube prong 8 and the high side of capacitor 10-1B. 
Normal resistance indication should be 200 ohms, 
[f an infinite resistance indication is obtained, the 
filter choke 48-1 must be replaced. 

(2) Apply test prods between the high side of 
capacitor 10-1B and ground. Check for a shorted 
indication only. If a shorted indication is ob- 
tained, capacitor 10-1B must be replaced. 

(3) Apply test prods between the high side 
of capacitor 10-1A and ground. Check for a 
shorted indication only. If a shorted indication is 


obtained, capacitor 19 
, ~1A 
(4) Apply test ees) 
prods Placed, 
and 8 of the rectifier he ee tube Prongs 5 
“Ch 


continuity indication. If . eck 
dication is obtained, the SauL aie resistance F 
of power transformer 46-1 is 5 filame Windin, 
the transformer must be teplac Pen circuited and 
ed. Z 

ie ebely “cst prods between 

of the 5T4 Rectifier tube so a Prongs 
a continuity indication, cKet. C eck fo, 


Tf an infinite resi 


indication is obtained, transforme 46 
t 46-1 


replaced. 

(6) Disconnect one 

of the ¢ 
filament leads from the cient, Goo 6-3-volt 
prods across the transformer a the 
Check for Continuity, If ON filament 

sistance indication jis obtained, ¢ ! 
6.3-volt filament winding is open-ci ; 
oe must be replaced 

7) Disconnect one of 

the t . 

leads from the circuit. Conned one Prima 
across the primary leads of the trans eet 


c. TESTING 879 HIGH-voLTa 
STAGE (fig. 83). (1) 879 Rectifier eye 
(2). Apply test prods between the to - : 
rectifier tube (A) and the high denen ae 879 
2-1A. Normal resistance indicatio hone 
541,000 ohms. If an infinite resistance ee 
- ‘ : sistance indicat; 
is obtained, check resistors 27-1, 38-2, and On 
for an open circuit. 7 
(4) Apply test prods across capaci 
Check for a shorted indication ia ae ae 
indication is obtained, Capacitor 2-1A face 
replaced. be 
(c) Apply test prods across Capacitor 21, 
Check for a shorted indication only. If a shorteq 
indication is obtained, capacitor 2-1B must ae 
replaced. 
(¢) Apply test prods across capacitor 2~1¢ 
Check for a shorted indication only. If a shorteg 
indication is obtained, capacitor 2-1C must b 
replaced. * 
(¢) Remove the 879 rectifier Tube (A). Appl 
test prods between tube prongs 1 and 4. Check Py 
a continuity indication. If an infinite resistance Fe 
dication is obtained, check the tube socket Pron z 
and the secondary terminals of high-voltage 
transformer 47-1 for loose or broken connection, 
If the connections are normal, the filament Wind. 
ing of high-voltage transformer 47-1 supplying 


13] 


TEIER 


574 


1o-1A 
10-18 
Y Ny: 
: : 48-1 
) d Q 
00000 s, 
————SSSSSS== 46" TO VIDEO AMP STAGE 
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AND HORIZONTAL SWEEP 
(500 \ AMP STAGE 


A.C. INPUT 


60. 
460 V 
S06 ne 
OV 460 V 
Chae FIL 200m: 


BOTTOM VIEW TUBE BASE 


TL-31054 


Figure 82. Oscilloscope BC-403-E, power supply for horizontal sweep and video ambliher. 
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RESISTANCE MEASUREMENTS — SEE CHART 
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Figure 83. Oscilloscope BC-403-E, high-voltage power supply. 
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ro 
f. 


the filament voltage to the 879 (A) rectifier tube 
has an open circuit and must be replaced. 

(2) 879 Rectifier tube (B) (fig. 83). (4) 
Apply test prods between the top cap of rectifier 
tube 879 (B) and ground. Normal resistance 
indication is 6,000 ohms. If an infinite resistance 
indication is obtained, check the lead between the 
top cap of the tube and high-voltage transformer 
47-1 for an open circuit. If the lead is normal, 
high-voltage transformer 47—1 has an open circuit 
and must be replaced. If a shorted indication is 
obtained, check the top cap lead and high-voltage 
transformer 47-1 for a shorted condition. 

(6) Remove the 879 rectifier tube (B). Apply 
test prods between tube prongs 1 and 4. Check for 
a continuity indication. If an infinite resistance 
indication is obtained, check for an open circuit 
in the filament winding of high-voltage trans- 
former 47-1 that supplies the filament voltage to 
the 879 rectifier tube (B). 

(c) Apply test prods between tube prong 4 and 
the high side of capacitor 2-2A. Normal resis- 
tance is 541,000 ohms. If an infinite resistance 
indication is obtained, check resistors 27-2, 38-4, 
and 38-3 for an open circuit. 

(d) Apply test prods across capacitor 2~2B. 
Normal resistance is approximately 10 megohms. 
If an infinite resistance indication or a resistance 
indication above 10 megohms.is obtained, resistor 
32-1 must be replaced. 

(e) Apply test prods across capacitor 2-C. 
Check for a shorted indication. If a shorted indi- 
cation is obtained, capacitor 2-2C must be re- 

laced. 

(f) Apply test prods across capacitor 2-2A. 
Check for a shorted indication. If a shorted indi- 
cation is obtained, capacitor 2~-2A must be re- 

laced. 

(3) Cathode-ray tube filament supply. (a) 
Remove the filament-voltage supply leads to the 
cathode-ray tube from the filament terminals of 
oscilloscope high-voltage transformer 47-1. Apply 
the test prods across the high-voltage transformer 
terminals. Check for continuity. If no continuity 
indication is obtained, the filament winding of the 
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high-voltage transformer supplying the filament 
voltage to the cathode-ray tube has an open cir- 
cuit, and the transformer must be replaced. 

(b) Apply test prods across the cathode-ray 
filament leads that were removed from the ter- 
minals of high-voltage transformer 47-1. If an 
infinite resistance indication is obtained, check 
tube socket prongs 1 and 11 of the cathode-ray 
tube for loose or broken connections. 

(4) Primary winding, transformer 47-1. Dis- 
connect one of the a-c input leads from the 
primary terminals of high-voltage transformer 
47-1. Connect the test prods across the primaty 
terminals of high-voltage transformer 47-1 and 
check for a continuity indication. If an infinite 
resistance indication is obtained, the primary wind- 
ing of high-voltage transformer 47—1 has an open 
circuit, and the transformer must be replaced. 


116. Signal Tracing Oscilloscope Unit 

a. Test INSTRUMENTS. (1) Cathode-ray Os- 
cilloscope I-134—A. 

(2) Cord CD-719. 

(3) Adapter Cable CD-710. ’ 

b. PRELIMINARY Tests. The purpose of this 
test is to isolate defects to one particular stage 
within the oscilloscope unit. When the defect 
has been traced to a particular stage, a voltage of 
resistance measurement test of this stage is. made 
to locate the defective component part. The fol- 
lowing observations should be made before signal 
tracing the oscilloscope unit. 

(1) Test No. 1, If the signal output at keyer 
jack 53-1 of the oscilloscope unit is normal (ap: 
proximately 35 volts) and there is no sweep indi 
cation (no base line) on the scope screen, signal 
trace the oscilloscope unit beginning at the range 
amplifier stage (fig. 84). 

(2) Test No, 2. If the signal output at keyer 
jack 53-1 of the scope unit is abnormal and there 
is a sweep indication on the scope screen, check 
the sync. line amplifier stage of the oscilloscope 


unit for a defect; the rest of the scope unit is nor- 
mal (fig. 84). 


Do ai ia 


AUDIO OSCILLATOR 198 


Figure 84. Oscilloscope BC-403 


_ 3. If no sweep indication is ob- 
S) Pe me screen and the signal output 
nit at jack 53-1 is abnormal, check 
tage within the scope unit for a 


tained on the 
of the scope U 
the oscillator s 


si ve ee 4. If the signal output of the 


j —1 is normal and 

it at keyer output jack 53 
scope BE peat inilicition on the scope screen but 
there 18 e ulse or echoes have disappeared, check 


the age amplifier stage within the oscilloscope 
he vor a defect 

‘ a defect. | 
pe eee STEPS. (1) Remove the oscil- 
e e unit from its case, 


on) Lay the scope chassis over on its side. 


TL 30895 


-E, breliminary tests 1 and 2, 


Caution: Discharge the high-voltage capaci- 
tors in the high-voltage power supply in the scope 
unit with a shorting tool. 

(3) Remove the cover from the oscillator com- 
partment. 

(4) Plug the ac cord into the oscilloscope 
unit. Turn the unit on by turning the sensitivity 
control clockwise. 


Nore. Always use a 0.1- Or 0.01-uf capacitor in series 
with the positive terminal (vertical plates) of the test scope 


test procedure. 
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OSCILLOSCOPE pc—403-( 


9e1 


TEST PRODS 


See 
Po. 
RESISTOR 
RS-—280 
(500) 


TL 30896 


Figure 8). Oscilloscope BC-403-E, preliminary test 3: 


AVE FORM 
PRONG 6 


Figure 86. Oscilloscope BC-403-C, oscillator stage (transitron). 


J, SIGNAL-TRACING PROCEDURE. (1) Testing 
“ator stage (figs. 86 and 87). (a) Check for 
TbEAP - © e ° . 
ee 11 waveform indication between the plate 
rn 
(tube prong 8) and ground, 
u 
» oscillator stage is of the transitron type, 
sy ‘a alas: signal indication between the screen (tube 
check 10 bg 


prong 3) and ground, 


20-5 
100,000 


BOTTOM VIEW TUBE BASE 


TL-30928 


(4) If no waveform indication is obt 
the stage. 

(2) Testing sync. line am plifier Stage (fig. 88). 
(4) Check for normal waveform indication be- 
tween the control grid (tube prong 5) and ground. 
If no waveform indication is obtained, check 
coupling Capacitors 6-1 and 6-2, and stage. 


ained, test 
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|| Figure 87. Oscilloscope BC-403 E, oscillator stage (triode), 


(4) Check for normal waveform indication be- 
tween the plate (tube prong 3) and ground. If 
no waveform indication is obtained, test the tube 
and stage. 


(3) Testing sync. line transformer 49-1 (fig. 
138 


88). (4) Check for normal waveform indication 
between the secondary winding of the transformer 
and ground, 

(6) If no waveform indication is obtained, 
check the transformer and stage. 
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Figure 88. Oscilloscope BC-403-E, sync. line amplifier Stage. 


139 


EXT. SYNG. 


ore: 50 
PHASE 
63-2 a GOWTROL 


ak Bt 


TO 6SJ7 TO BUFFER 
INT. OSG. AMP. 
ai is B+ TO 16-2 
, 8+ TO 6$u7 
e- oa AND 72-1 
250V ci6 
10,0470 8-8. Oconee n 
380V 
a7 
. __ 3.15 
on a 4 On 
0.V. 
on S K-— oH 
BOTTOM VIEW TUBE BASE 
WAVE FORM WAVE FORM 
PRONG 5 PRONG 3 
TL- 31045 


Figure 89. Oscilloscopé BC-403-E, range amplifier stage. 
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(4) Testing range amplifier stage (fig. 89). (5) ee range transformer Phe 
(a Check for normal waveform indication be- (2) Fee for normal waye Font a fig. 90 
tween the control grid (tube prong 5) and panei % x ey Winding f the aes be. 
If no waveform indication is obtained, chec mB Ie . ansformey 
ee itor ‘ 4 NO Waveform j,7:.... 
ig Capacitor 6-2 and stage. 2, indication :< 
ay aa for normal waveform indication ie ae) ue transformer and stage is obtained, 
A 3 Leal 6) Testing buffer poe: 
2 be prong 3) and ground. : § C4ffer amp]; Fay ee 
tween the plate (tube prong ) (a) Check for nochal id: fier Stage (fig, 91 


no waveform indication is obtained, test the tube 


and stage. 


‘aveform ee POR 

ree : . indic 

tween the control orid (t 
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Oscilloscope BC-403-E, phasing unit. 


Figure 90. 
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Figure 91. Oscilloscope BC-403-E, buffer amplifier stage. TL-31047 


If no waveform indication is obtained, test the tween the plate (tube prong 8) and ground, If 
phase-control unit. no waveform indication is obtained, test the tube 


(4) Check for normal waveform indication be- and stage. 
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- Testing square-wave amplifier stage (fig. (4) Check for normal waveform indication be- 
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Figure 93. Oscilloscope BC-403-E, pulse generator stage. 
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Figure 94. Oscilloscope BC-403-E, saw-tooth generator stage. 
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(8) Testing pulse generator stage (fig. 93). 
(2) Check for normal waveform indication be- 
tween the control grid (tube prong 5) and ground. 
If no Waveform indication is obtained, check 
Coupling Capacitor 6-6 and stage. 

(4) Check for normal waveform indication be- 
tween the plate (tube prong 3) and ground. If 
NO waveform indication is obtained, test the tube 
and Stage. 

(9) Testing saw-tooth-generator stage (fig. 
94). (a) Check for normal waveform indication 
between ‘the control grid (tube prong 5) and 
ground. If no waveform indication is obtained, 
check coupling Capacitor 6-8 and stage. 

Nore. To check the final output of this stage, short out 
safety interlock switch 56-1. A piece of tape wrapped around 
the switch plunger will hold it in a closed position. 

Caution: After a short warming-up period, a 
clicking sound will warn the operator that the 
high-voltage relay has closed and that the high- 
voltage circuit is now in operation. Exercise care, 
sO as not to come in direct contact with high- 
voltage potentials. 


TO SAW TOOTH GENERATOR 
TO VIDEO AMPLIFIER 
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(4) Check for normal waveform indication be- 
tween the plate (tube prong 3) and ground, of the 
6L6 tube in the saw-tooth-generator stage. If no 
waveform indication is obtained, test the tube and 
stage. 

(10) Video amplifier stage. The video am- 
plifier stage should not be signal traced. Use the 
voltage or resistance measurement procedure to 
analyze this stage (fig. 95). 

(11) Cathode-ray tube stage. Due to the high- 
voltage potentials present, the cathode-ray tube 
stage should not be signal traced. Use the resis- 
tance measurement procedure only, for this stage 
(fig. 96). 

(12) Check over-all performance. After com- 
pletion of the signal-tracing procedure and the 
oscilloscope unit has been restored to normal op- 
erating condition, check the over-all performance 
of the oscilloscope unit. See paragraph 116(1), 
(2), and (3). 

NOTE: See figure 97 for waveforms of Oscilloscope BC- 
403-F. 
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Figure 96. Oscilloscope BC-403-E, cathode-ray tube stage. 
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CHAPTER 5 


REMOVAL AND REPLACEMENT OF PARTS 


Section |. GENERAL INFORMATION 


117. Introduction 

Chapter 5 is designed to help the trouble shooter 
remove and replace many listed parts in the re- 
ceiver, oscilloscope, tansmitter, keyer, rectifier, 
water cooler, and antenna position control of 
Radio Sets SCR-270-(*) and SCR-271-(*). For 
easy reference, the parts are listed in numerical 
order according to the particular component in 
which they are located. For example, if the re- 
an wishes to remove or replace rectifier cur- 
r 28, he refers to Rectifier RA- 


pairm 
28 (pat. 128). 


rent Transforme 
60-A (sec. II), current transformer 


Figure 98. 


118. Replacement of Defective Parts 

a. In some cases, it may not be necessary to re- 
place a defective part with a new part. The trou- 
ble shooter may be able to repair the defect and 
reinsert the original part. There are some occa- 
sions when merely a portion of the part is defec- 
tive, such as the series resistor in a socket assembly. 
In such instances, chapter 5 will provide the step- 
by-step procedure for removing and disassembling 
the part. When the part has been disassembled, 
the necessary repairs can be made. The part may 
then be assembled and inserted in the component 


1130933 


Rectifier RA-60-A, side panels removed. 
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as Outlined in the procedure. 

b. Chapter 5 may also be used for location pur- 
poses. Photographs and diagrams showing the 
location of each part will be helpful when per- 
forming the trouble shooting procedures outlined 
in chapter 4, or when studying the schematic dia- 
grams of the various components. 


119. Preliminary Procedure 


a. Before removing or replacing any part, the 
trouble shooter should study the complete pro- 
cedure, noting the tools required, the number of 
men necessary for the operation, and the precau- 
tions to be taken. 

b. Neatness is an important factor in the speedy 
removal and replacement of parts. Nuts, bolts, 


UT CURRENT METER 
m7 


Figure 99. 
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LINE CURRENT METER 


Rectifier RA-60-A, rear view of } 


washers, and other small parts should be placed in 
containers as they are removed. This precaution 
will prevent these parts from being lost or from 
falling inside a component and causing serious 
damage to equipment. 

c. Carelessness in handling tools or in perform- 
ing trouble shooting procedures may cause more 
damage than the original defect. Before remov- 
ing or replacing any part, the technician should 
make sure that all power has been removed ‘from 
the component and that all capacitors within the 
component have been discharged. He should also 
review the cautions listed in section II, chapter 1. 
Failure to follow these cautions may result in se- 
rious injury or loss of life. 


. 


sa 
\ a 


bay => oe Te) 


ye (\ + LINE VOLTAGE METER) = 
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CAPACITOR #4 
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ME METER 


oe (ee 
Se 
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If 
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Jront pane 1. 


Section II. RECTIFIER 


120. Capacitor (Filter) 2 


Required. (1) One-inch socket 


a. TOOLS 
wrench. 

(2) Adjustable open-end wrench. 

(3) Large screw driver. 

(4) Drop light. 

b. REMOVAL. 

Caution: Alf voltages must 
the rectifier. 

(1) Remove the nut and lockwasher from the 
ground terminal of the capacitor. 

(2) Remove the ground lead and clamp. 

(3) Remove the bolts, lockwashers, and nuts 
from the clamp on the positive terminal of the 


capacitor. 

(4) Loosen ( 
the insulated termina 
nected to the high-voltage te 
citor by the bus tube. 

5) Push the filter-re 
away from t 


be removed from 


do not remove) the screw from 
| of the filter reactor con- 
rminal of the capa- 


actor bus tube in a clock- 
wise direction he positive terminal of 
the capacitor. 

(6) Push the shorting- 
counterclockwise direction away 


i apacitor. 
terminal of the capact | 
the bleeder bus tube and remove it 


(7). Grasp the blee | 
from the positive terminal of the capacitor. 

(8) Remove high-voltage series resistor 9 from 
. 9) Loose the upper clamp mounting bolt. 
(10) Lift the output bus tube away from the 
ysitiVe terminal of the capacitor. 

(11) Remove the nut and lockwasher from the 
terminal of the capacitor. 
12) Remove the mountin 


_apacitot terminal. 
cap Remove the four mounting bolts holding 


“or to the floor of the rectifier (the nuts 
astened below the floor of the rec- 


switch bus tube in a 
from the positive 


ps 


g clamp from the 


he 
cae securely f 
ifier) 
14) Remove the capacitor from the unit. 
-, REPLACEMENT. Reverse above procedure to 
replace the capacitor. 
121. Filament Rheostat 8 
4, TOOLS REQUIRED. (1) Screw driver. 
9 Adjustable open-end wrench. 
3) Drop light. 


hb, REMOVAL. 
Caution: All voltages must be removed from 


the rectifier. 


RA-60-A 


Figure 100, Rectifier RA-60-A 
filament rheostat 8 


5 
Showing location of 


(1) Remove the 1 i 
c no y 3 
sete sais unting bolts, w 
a eee the filament rheostat 
ack) and move it slight 
) at , away fre 
( 3) Turn the flamient eee ee 
ig A oer the two terminals he 
4 emove the bolt 
Ss = ee 
aoe from the front and re 
(>) Remove and tag the leads 
tS} hes eaaent rheostat out of the unit 
emove the bol 
ewes is from the mounting 
oh Remove the brackets and holders 
( a Remove the cover plate 
c. REPLACEMENT, Revers s 
install a new rheostat, wie ele 


ashers, and 


(from the 


ar 


122. Key Switch 18 (fig. 101) 
a. TOOLS Required. (1) Sc i 
: :D. crew driver 
(2) Adjustable ple ace pit 
(3) Drop light. 
b, REMOVAL. 


Ce HLi0N: All voltz € 1 st be € Ovec from 
1. izes mus 
~ e m 1 
(1) Lock. (a) Remove the bolts trom the 


right and left terminals. 
(4) Remove and tag the leads. 
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Figure 101. Rectifier RA-60-A, showing location of switches 18, 19 (1 and 3), 20, and 22. 


(c) Remove the four front mounting bolts, 
washers, and nuts. 

Caution: Be careful not to drop the washers 
and nuts. 

(¢d) Remove the complete assembly from the 
front panel. 

(e) Remove the four bolts from the lock 
mounting plate. 

(f) Remove the two bolts holding the lock to 
the mounting plate and withdraw the lock. 

(2) Switch. (a) Remove the two bolts from 
the switch. 

(4) Withdraw the switch from the mounting 
plate. 

(3) Switch spring. (a) Open the spring eye 
attached to the fixed mounting stub. 

Caution; Open the eye slightly. The spring is 
easily broken. 


152 


SWITCH #19-1 


=z Ry, — 


“ =—S : 
Na CHI 


(¢) Grasp the spring and slide it over the fixed 
mounting stub. 

(c) Remove the spring from the switch-arm 
mounting stub. 

c. REPLACEMENT. Reverse above procedure to 
replace switch spring, switch, and lock. 


123. Switches 19 (1-3) (fig. 101) 

a. Toots Required. (1) Screw driver, 

(2) Socket wrench, 

b, REMOVAL. 

Caution: All voltages must be removed from 
the rectifier. 

(1) Remove the two switch mounting bolts, 
nuts, and washers on the panel (figs. 101 and 
102). 

(2) Pull the switch away from the rear of the 
panel and turn it over. 


uJ = 


¥ SWITCH #19 


Figure 102. Rectifier RA-60-A, showing location of 


switches 19-2 and 21. 


(3 
(4) Remove and tag the leads. 
(5) Remove the switch. 

c. REPLACEMENT. 


Reverse above procedure to 
install a new switch. 


124. Emergency Stop Switch 20 (fig. 101) 
4. TOOLS REQuIRED. 
(2) Drop light. 

b, REMOVAL, 

Caution: All| voltages must be removed from 
the rectifier, 

(1) Switch, (a) Remove the bolts from the 
top and bottom terminals. 

(4) Remove and tag the leads. 

(c) Remove the bolt from the mushroom head. 

(4) Remove the mushroom head. 

(e) Remove the two self-tapping screws from 
the front panel. ; 

(f) Remove the Switch from the rear of the 
front panel. 

(2) Contact spring, plunger, and plunger 
spring. (a) Remove the two bolts and lock- 
washers from the back of the sWitch, 

(4) Push the plunger in. 

(c) Grasp the contact and turn 14 turn. Re- 
move the contact. 

Caution: Hold one hand over the assembly to 
prevent losing the spring. 


(2) Remove the contact spring from the as- 
sembly. 


(1) Screw driver. 


(e) Remove the plunger from the assembly. 

(f) Remove the spring from the plunger. 

c. REPLACEMENT. (1) Contact spring, plun- 
ger, and plunger spring. (a) Replace the spring 
on the plunger. 

(4) Replace the plunger in the assembly. 

(c) Replace the contact spring in the assembly. 

(¢) Holding the spring in place, push the 
plunger in, replace the contact, and turn it 14 turn. 

(¢) Replace the two bolts on the back of the 
switch. 

(2) Switch. (a) Place the switch in proper 
position on the rear of the front panel. 

(4) Replace the two self-tapping screws. 

(c) Replace the mushroom head. 

(d) Replace the bolt on the mushroom head. 

(¢) Replace the leads on the two terminals. 

(/) Replace the bolts on the terminals. 


125. Main Plate Transformer 25 (fig. 103) 
a. TOOLS REQuirED. (1) Screw driver. 
(2) Socket wrenches. 
( 


2 
3) Adjustable open-end wrench. 


(4) Gas pliers. 
(5) Offset wrench. 
b. REMOVAL. 


A 


Figure 103. 


Rectifier RA-60-A, showing location of 
main plate transformer 25. 
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Caution: All voltages must be removed from 
the rectifier. 


Nore. Several men are needed for this operation. 


(1) Remove the rectifier tubes (par. 132, WL- 
531 Tubes). 

(2) Remove the filament transformer (par. 
126). 

G) Remove the three clamps from the fila- 
ment-transformer support. 

(4) Lay the filament lead cables to one side 
and tag the leads. 

(5) Remove the bolts holding the filament- 
transformer supports. 

Caution: Take care to prevent the lockwashers 
and nuts from falling below the floor of the unit. 

(6) Remove the filament-transformer supports. 

(7) Loosen the screw clamps on the trans- 
former terminals. 

(8) Remove and tag the connections. 

(9) Remove the nut and lockwashers holding 
the socket to the insulator. 

Caution: Take care not to crack the insulator. 

(10) Remove the tube sockets. 

(11) Remove the nuts from the four bolts 
holding the insulator clamp to the top of the 
transformer. 

(12) Remove the clamp (two pieces) and the 
gasket. 

Caution: Be careful not to tear the gasket. 

(13) Remove the insulator top cap by turning 
counterclockwise. 

(14) Remove the insulator by prying it loose. 

Caution: Be careful not to break the insulator. 

(15) Lift the insulator out of the transformer. 

(16) Remove the bolts holding the trans- 
former to the floor of the unit (the nuts are welded 
to the bottom). 

(17) Cover the cables on the floor of the unit 
with a board 1/, inch thick. 

(18) Tip the transformer slightly and place a 
roller underneath it. 

(19) Slide the transformer out through the 
panel opening. 

c. REPLACEMENT. (1) Cover the cables on 
the floor of the unit with a board 1/4 inch thick. 

(2) Place the transformer on a roller and slide 
it through the panel opening. 

(3) Tip the transformer off the roller in proper 
position on the floor of the unit. Remove the 
board. 

(4) Replace the bolts holding the transformer 
to the floor of the unit. 

(5) Replace the insulator. 
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(6) Replace the insulator top cap and turn it 
clockwise. 

(7) Replace the clamp and gasket. Shellac the 
gasket. 

(8) Replace the nuts on the four bolts holding 
the insulator clamp to the top of the transformer. 

(9) Replace the tube sockets. 

(10) Replace the nuts and lockwashers hold- 
ing the sockets to the insulator. 

Caution: ‘Take care not to crack the insulator. 

(11) Replace the connections. 

(12) Tighten the screw clamps on the trans- 
former terminals, 

(13) Replace the filament-transformer  sup- 
ports. 

(14) Replace the bolts, lockwashers, and nuts 
holding the filament-transformer supports. 

(15) Replace the filament lead cables. 

(16) Replace the three clamps on the filament- 
transformer support. 

(17) Replace the filament transformer (pat. 
126). 

(18) Replace the rectifier tubes (par. 132, 
WL-531 Tubes). 


126. Filament Transformer 26 (fig. 104) 

a. Toots Requirep. (1) Gas pliers. 

(2) Offset wrench. 

(3) Screw driver. 

(4) Socket wrench. 

b. REMOVAL. 

Caution: All voltages must be removed from 
the rectifier. 

(1) Remove the spare tubes from the rack. 

(2) Remove the upper set of nuts and washers 
from the back of the secondary winding terminal 
strip. 

(3) Remove and tag the transformer leads. 

(4) Turn the knurled nuts counterclockwise. 
Remove and tag the tube filament leads. 

(5) Remove the lower set of nuts from the 
back of the terminal strip. 

(6) Remove the high-voltage filter-reactor bus 
tube, 

(7) Remove the two nuts from the insulator 
panel and remove the panel. 

(8) Remove the nuts from the transformer 
primary-terminal strip. 

(9) Remove and tag the leads. 

(10) Remove the two nuts and washers hold- 
ing Ae filament transformer to the stand (under 
side). 

(11) Cut off the strings holding the interlock 
wires to the filament stand. 


8 


TUBE FILAMENT LEADS 
, © 


FILAMENT TRANS 


Figure 104, Rectifier RA-60-A, showing location of filament transformer 


(12) Remove the bolts, nuts 
from the transformer frame 1 
(13) Remoye the cl 
wires to the frame. 
(14) Remove the bolts, 
(15) Pull the wire out of the way. 
(16) Grasp the transformer at the bottom and 
lift it out of the unit. 


and lockwashers 
nounting. 
amp holding the interlock 


6 REPLACEMENT. Reverse above procedure to 
install a new filament transformer. 
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26 and WL-531 tubes. 


127. Variable Autotransformer 27 (fig. 105) 
a. Toots Required. (1) Socket wrenches. 
(2) Allen setscrew wrench. 

5. REMOVAL. 

Caution: All voltages must be removed from 
the rectifier. 

(1) Remove the nuts and lockwashers from 
the transformer terminals. 

(2) Remove and tag the leads. 
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Figure 105. Rectifier RA-G0-A, showing location of 
variable autotransformer 27. 


2 


(3) Loosen the setscrew on the high-voltage 
control handwheel and remove the wheel. 

(4) Remove the bolts and lockwashers from 
the transformer mounting (the nuts are welded to 
the under side of the floor). 

(5) Move the transformer away from the front 
panel until the shaft is free of the hole. 

(6) The transformer may now be removed 
from the unit. 

Caution: Be careful not to damage the cables 
and parts mounted on the floor of the unit. It 
may be necessary to remove any other parts which 
prevent removal of the transformer. 

c. REPLACEMENT. Reverse above procedure to 
install a new autotransformer. 


128. Current Transformer 28 

a. TOOLs RequireD. (1) Long-nose pliers. 

(2) Screw driver. 

(3) Adjustable open-end wrench. 

(4) Offset screw driver. 

b. REMOVAL. 

Caution: All voltages must be removed from 
the rectifier. 

(1) Remove the cotter pin from the pin on the 
terminal cover. 

(2) Remove the pin by turning it until the 
center slot in the pin slides through the opening. 

(3) Grasp the terminal block cover firmly and 
withdraw it from the clamps. 

(4) Loosen the screw locks. 

(5) Remove and tag the two leads. 
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(6) Remove the nuts, bolts, and lockwashers 
from the bus bar. 

(7) Remove and tag the cables. 

(8) Remove the four mounting bolts holding. 
the current transformer to the floor of the rectifier 
unit (the nuts are welded to the floor). 

(9) Lift out the transformer. 

c. REPLACEMENT. Reverse above procedure to 
install a new transformer. 


129. Filter Reactor 29 (fig. 106) 

a. TOOLS Required. (1) Screw driver. 

(2) Socket wrenches. 

(3) Adjustable open-end wrench. 

(4) Gas pliers. 

(5) Drop light. 

b. REMOVAL. 

Caution: All voltages must be removed from 
the rectifier. When removing the bus tubes be 
careful not to break them. 


Nore. Two men are required for this operation. 


(1) Remove the two bolts from the top of the 
insulated terminals. 

(2) Loosen the bolt on the positive terminal 
of capacitor 2. 

(3) Move the capacitor bus tube in a clock- 
wise direction away from the reactor. 

(4) Loosen the nut on the back of the filament- 
transformer terminal strip which holds the reactor 
bus tube. 

(5) Move the filament-transformer bus tube 
clockwise away from the reactor. 

(6) Remove the nut from the top of the reactor 
insulator. 

(7) Remove the four nuts from the mounting 
brackets holding the insulators. 

(8) Lift off the clamp. 

(9) Push down the bolt inside the insulator. 

(10) Use the hands to pry the insulator loose. 

(11) Lift the insulator away from the mount- 
ing plate. 

(12) Remove the washers (one lock, one metal, 
one fibre) by turning the insulator over in the 
hand. 

(13) Remove the two bolts holding the in- 
sulator mounting plate to the reactor. 

(14) Remove the mounting plate. 

(15) Remove the four mounting bolts holding 
the reactor to the floor of the unit (the nuts are 
welded to the floor of the unit). 

(16) Remove the heating element and socket. 


(17) Place a %4-inch board over the cables on 
the floor of the unit. 


Fitisie: vm 4 os, f 
. ba ; ‘at _ 


TERMINAL [Me ie 


CAPACITOR #2 = heme 


MOUNTING BOLT 
oN, 


Tp 


__ amt 
SM MOUNTING PLA 


BRACKE 


Figure 106. Rectifier RA-60-A, showing location of filter reactor 29. 


Miare. 4 
m2) Place a roller under the reactor and re- 
move fr > uni 5 
ove from the unit (two men are preferable for 
this operation), 
¢, REPLACEMENT. 


(1) Place a %-inch board 
over the cables on the 


floor of the unit 

2) Place ¢ a ‘ 
ie ee roller under the new reactor and 
P ee position in the unit 

2) -place Ss i . 

(4) Rec er heating element and socket. 
Berean E ace the four mounting bolts holding 
the reactor to the floor of the unit 

33 aes the insulator mounting plate. 
eplace the two bolts holding the mount- 
ing plate to the reactor. 

(7) Replace the washers (6ne fibre, one metal, 
one lock) on the insulator, 

(8) Replace the insulator on the mounting 
plate. C 

D , 

(9) Push the insulator mounting bolt up 

through the insulator. : 


(10) Replace the clamp. 

(11) Replace the four nuts on the mounting 
brackets holding the insulators. 

(12) Replace the nut on the top of the reactor 
insulator. 

Caution: Do not tighten too much. 
crack the insulator. 

13) Move the filament-transformer bus tube 
back to the reactor. 

(14) Tighten the nut on the back of the fila- 
ment transformer which holds the reactor bus 
tube. 

(15) Move the capacitor bus tube back to the 
reactor. 

(16) Tighten the bolt on the positive terminal 
of capacitor 2. 

(17) Replace the two bolts on the top of the 
insulated terminals. 


It may 
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| FLEXIBLE LEAD 


ASBESTOS COVERS) 
} 


Figure 107. Rectifier RA-60-A, showing location of 
main contactor 36, 


130. Main Contactor 36 (fig. 107) 


a. Toots Requirep. (1) Offset wrench. 
(2) Adjustable open-end wrench. 

(3) Screw driver. 

(4) Offset screw driver. 

(5) Socket wrench. 

te} Drop light. 

b, REMOVAL. 

Caution; All voltages must be removed from 
the rectifier. 

(1) Relay. (a) Remove the nut and lock- 
washer holding the terminal lead to the capacitor 
arm. 

(2) Remove the lead. 

(c) Remove the lower tapped bolt and loosen 
the upper tapped bolt holding the armature 
bracket. 

(d) Turn the bracket away from the arm. 

(e) Remove the bolt and nut holding the flex- 
ible lead to the grounding switch arm. 

(f) Remove the front bolt and loosen the rear 
bolt which holds the fixed contact of the ground- 
ing switch to the insulator. 

(zg) Turn the contact around, 

(+) Pull the relay armature sidewise from the 
relay. 

(7) Pull the spring off the grounding switch 
arm. 
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(j) Remove the two nuts holding the coil leads, 
Remove the washers and leads. 

(2) Tag the leads. 

(/) Remove the four mounting bolts holding 
the relay to the mounting panel. 

(m) Remove the relay. 

(2) Asbestos covers. (a) Remove the tapped 
bolts from the side of the asbestos covers. 

(4) Remove the tapped bolts below the asbestos 
cover clamp. 

(c) Slip the clamp and covers off the contact. 

¢. REPLACEMENT. Reverse above procedure to 
replace asbestos covers and relays. 


131. Overload Relay 37 (fig. 99) 

a. TOOL Requirep. Screw driver. 

b. REMOVAL. 

Caution: All yoltages must be removed from 
the rectifier. 

(1) Remove the glass cover from the relay. 

(2) Remove the bolts holding the shorting bar 
on the upper set of terminals. 

(3) Remove the shorting bar. 

(4) Remove the bolts from the center and 
lower terminals. 

(5) Remove and tag the leads. 

(6) Take out the bolt holding the cable clamp 
and remove the clamp, gently pulling the wires 
to one side. 

(7) Holding the relay in front, remove the 
upper mounting bolt. 

Caution: Be careful. The mounting bolts are 
short. 

(8) Remove the relay. 

c. REPLACEMENT. Reverse above procedure to 
replace overload relay. 


132. WL-531 Tubes 


a. TOOL ReQuirep. Screw driver. 

b. REMOVAL. 

Caution: All voltages must be removed from 
the rectifier. 

(1) Remove the two thumbscrews on the fila- 
ment-transformer terminal strip. 

(2) Remove the leads. 

(3) Loosen the thumb clamps holding the tube 
in the socket. 

(4) Lift the tube out of the socket. 

c, REPLACEMENT. 


Reverse above procedure to 
install new tube. 
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Figure 108. Keyer BC-758-A, location of parts, front panel (rear), 


159 


FRONT 


CAPACITOR “11-1 RESISTOR %33 
CAPACITOR ”76 HEATER& SOCKET 
RESISTOR” 74 CAPACITOR * |1-2 
RESISTOR 775 


RESISTOR” 37 


le = y/o 


RESISTOR “38 OO} | eyLAMENT 
TRANSFORMER’58 
ODOP0000 jJofOO00000 
RESISTOR “35 RESISTOR 34 
FILAMENT TRANS.| *(:| |: yal ea ee | RESISTOR 925 _ 
SPECIAL * 59 oy ee We 
a5 a RESISTOR * 31 
CAPACITOR “71 
=] =< re 
- RESISTOR *26 
_TUBE* 450TH. PACITOR™8 
| 
HIGH VOLTAGE 
| TERMINAL OUTPUT BACK TUBE 450TH 
| > APAGITOR * 9- APACITOR “9- 
: TL 3097) 
Figure 109. Keyer BC-758-A, location of parts, middle shelf. 
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Figure 110. Keyer BC-758-A, location of parts, bottom shelf. 
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Figure 111. 
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DESCRIPTION 
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Keyer BC-758-A, location of parts, top shel}. 


Section Ill. KEYER BC-758-A 


133. Capacitor (1st Filter) 10 


a. TOOLS (1) Adjustable open- 
end wrench. 

(2) Screw driver. 

b, REMOVAL. 

Caution; All voltages must be removed from 
the keyer. 

(1) Turn the relay panel over and, anchor in 
place, 

(2) Remove the nuts and lockwashers from 
the capacitor terminals. 

(3) Remove and tag the leads. 

(4) Remove the bolts, lockwashers, and nuts 
from the mounting clamp. 

(5) Raise the clamp and slide in over the ter- 
minals. 

(6) Grasp the capacitor at the bottom and tip 
it back. Slide it out of the unit. 
_(7) Remove the ground bus bar from the capa- 
citor, 

c. REPLACEMENT. Reverse above procedure to 
replace filter capacitor. 


TERMINALS 
Pd 


REQUIRED. 


TL30979 | 


Figure 112. Keyer BC-758-A, removal of potentiometer 39. 


134. Potentiometer (Bias) 39 (fig. 112) 
a. TOOLS REQUIRED. (1) Soldering iron. 
(2) Screw driver, 84-inch. 
(3) Small screw driver. 
b, REMOVAL. 
Caution: A\l voltages must be removed from 
the keyer. 


NOTE. 


Two operators are required for this procedure. 


(1) Loosen the two setscrews on the control 
knob and remove the knob. 

(2) Remove the panel plate by taking out the 
two tapped bolts. 

(3) Remove the bolts holding the leads to the 
terminals 1, 2, and 3 of the potentiometer. Tag 
the leads. 

(4) Remove the mounting bolts, nuts, and 
spacers holding the potentiometer to the front 
panel of the keying unit. 

Caution: Take care not to drop the nuts and 
spacers. 

(5) Remove the potentiometer. 

c. REPLACEMENT. Reverse above procedure to 
install a new potentiometer. 


135. Potentiometer (Pulse Width) 40 
a. TOOLS REQuIRED. (1) Screw driver. 
(2) Soldering iron. 
(3) Adjustable open-end wrench. 
b, REMOVAL. 
Caution: All voltages must be removed from 
the keyer. 
1) Remove and tag the two leads from the 
terminals of the potentiometer. 
2) Loosen the setscrews holding the potentio- 
meter shaft coupling to the shaft. 
(3) Remove the nut and lockwasher holding 
the potentiometer to the mounting bracket. 
(4) Remove the potentiometer, 
c. REPLACEMENT. Reverse above procedure to 
replace potentiometer. 


136. Blower 41 
a. TOOLS REQUIRED. 
(2) Spintite wrench. 
5b, REMOVAL. 
Caution: All voltages must be removed from 
the keyer. oe 
(1) Remove the air filter. 
(2) Remove the bolts holding the a-c input 
leads to the blower-motor terminals. 


(1) Screw driver. 
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(3) Remove and tag the leads. 

(4) Remove the bolts, nuts, and lockwashers 
holding the blower motor to the frame. 

(5) Remove the blower. 

c. REPLACEMENT. Reverse above procedure to 
replace the blower. 


137. Meters (Keying Supply and Bias) 44 
(1-2) 
a. TOOLS REQUIRED. (1) Spintite wrench. 
(2) Screw driver. 
(3) Pliers. 
b. REMOVAL. 


Caution: All voltages must be removed from 
the keyer. 


Not. Two operators are required for this operation. 

(1) Remove the four meter resistors (multi- 
pliers). 

(2) Loosen the bolts on the lower mounting 
terminals of the resistors. 

(3) Remove and tag the leads. 

(4) Remove the nuts and lockwashers from 
the meter terminals. 

(5) Remove and tag the leads. 

(6) Remove the bypass capacitors. 

(7) Remove the mounting bolts, nuts, locke 
washers, and spacers holding the meter panel to 
the front panel. 

Caution: Be careful not to drop the spacers. 

(8) Remove the meter panel. 


Notre. While one operator holds the meter panel, the 
other operator removes the mounting bolts on the meter panel. 


(9) Remove the three mounting bolts, nuts, 


RELAY #48 


RELAY #49” 
> - wil Q a 


and lockwashers holding the meter to the meter 
panel. 

(10) Remove the meter. 

c. REPLACEMENT. Reverse above procedure to 
replace meter. 


138. Relay (Time Delay) 45 (fig. 113) 

a. TOOLS REQuiRED. (1) Spintite wrench. 

(2) Screw driver. 

(3) Pliers. 

b. REMOVAL. 

Caution: All voltages must be removed from 
the keyer. 

(1) Remove the relay panel mounting screws. 

Caution: hen removing the last screw, take 
care not to drop the panel and injure the relays 
which are attached. 

(2) Turn panel over and anchor it so that it 
will stay in an upright position. 

(3) Remove relay cover. 

(4) Remove the nuts and lockwashers holding 
the white, black, and yellow leads to the relay 
terminal. 

(5) Remove and tag the leads. 

(6) Remove the two mounting bolts, lock- 
washers, and nuts holding the relay mounting 
bracket to the relay panel. 

(7) Remove the relay. 

c. REPLACEMENT. Reverse above procedure to 
replace relay. 


139. Switch (Selector) 50 (fig. 111) 
Toots ReQquirep. (1) Small screw driver. 
(2) Adjustable open-end wrench. 


RELAY #45 


TL30983 


Figure 113. Keyer BC-758-A, showing location of relays 45 to 49 inclusive. 
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(3) Soldering tron. 

b, REMOVAL. 

Caution: A\l voltages must be removed from 
the keyer. 

(1) Sketch a rough outline of each of the 
switch wafers. 

(2) Label each sketch to correspond with the 
position of the switch wafer. For example, the 
sketch for the front wafer might be labeled FP. 

(3) Number the terminals on each sketch to 
correspond with the switch positions. For ex- 
ample, the terminals of the front wafer might be 
labeled F1, F2, etc. 

(4) Label each lead to correspond with the 
terminal number on the corresponding sketch. 

(5) Remove the leads from the contact ter- 
minals. 

(6) Loosen the setscrews holding the coupling 
to the switch shaft. 

(7) Remove the nut and washer holding the 
switch to the mounting bracket. 

(8) Remove the switch. 

¢. REPLACEMENT. (1) Place the switch in 
the proper position. 

(2) Replace the nut and washer holding the 
switch to the mounting bracket. 

(3) Tighten the setscrews holding the coupling 
to the switch shaft. 

(4) Connect the leads to the contact terminals 


TERMINALS 


a 
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Figure 114. 


Keyer BC-758-A, removal of circuit breaker 54. 


in the order shown by the corresponding sketches 
made in the removal process. 


140. Circuit Breaker 54 (fig. 114) 

4. TOOLS REQUIRED. (1) Screw driver. 

(2) Spintite wrench. 

b. REMOVAL. 

Caution: All voltages to keyer must be re- 
moved at the distribution panel or power panel 
before attempting to work on the circuit breaker. 


Nore. 


Two operators are required for this procedure. 


(1) Remove the nuts holding the leads to the 
circuit breaker terminals. 

(2) Remove and tag the leads. 

(3) While’ one operator holds the circuit 
breaker and clamp, the other operator removes 
the bolts, lockwashers, and nuts from the mount- 
ing clamp. 

Nove. 
same time. 


The face plate and bracket will come off at the 


(4) Remove the circuit breaker. 
¢. REPLACEMENT. Reverse above procedure to 
install a new circuit breaker, 


141. Filament Transformer 58 (fig. 115) 


a. TOOLS ReQuireD. (1) Open-end wrench. 

(2) Screw driver. 

b. REMOVAL. 

Caution: All voltages must be removed from 
the keyer. 

(1) Remove the first 450TH tube. 

(2) Remove the nuts and lockwashers from 
the primary and secondary terminals. 

(3) Remove and tag the leads. 

(4) Remove the two mounting bolts on the 
transformer primary side. 


SECONDARY | 
TERMINALS 


PRIMARY 
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Keyer BC-758—-A, showing location of 
Transformer 58. 


Figure 115, 
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Figure 116. Keyer BC-758-A, showing location of Transformer 59. 


(5) Loosen the two mounting bolts on the 
transformer secondary side. 

(6) Slide the transformer out of the mounting. 

c. REPLACEMENT. Reverse above procedure to 
install a new filament transformer. 


142. Filament Transformer (Second 450th 
tube) 59 (fig. 116) 

a. TOOLS Required. (1) Screw driver. 

(2) Open-end wrench. 

(3) Spintite wrench. 

(4) Soldering iron. 

b, REMOVAL. 

Caution: All voltages must be removed from 
the keyer. 

(1) Remove the second 450TH tube. 

(2) Remove the nuts from the filament ter- 
minals on the 450TH tube socket. 

(3) Remove the two bus wires. 

(4) Remove the nut and lockwasher from the 
center terminal of the secondary winding. 

(5) Remove and tag the lead. 

(6) Remove and tag the four leads from the 
primary terminals. 

(7) Remove the four mounting bolts holding 
the transformer to the chassis. 

(8) Remove the transformer and the attached 
bus wires. 

(9) Remove the bus wires. 
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c. REPLACEMENT. Reverse above procedure to 
install a new filament transformer. 


143. Filament Transformers (866’s) 60 (1-3) 

a. Toots Required. (1) Screw driver. 

(2) Open-end wrench. 

b, REMOVAL. 

Caution: A\l voltages must be removed from 
the keyer. 

(1) Remove the four 866 tubes. 

(2) Remove the nuts and lockwashers from the 
primary and secondary terminals (fig. 117). 

(3) Remove and tag the leads. 

(4) Remove the two mounting bolts from the 
secondary side. 

(5) Loosen the two mounting bolts on the 
primary side. 

(G6): Slide the transformer forward and remove 
it from the unit. 

c. REPLACEMENT. Reverse the procedure given 
above to install a new filament transformer. 


144. Power Transformer (Low Voltage) 61 


a. TOOLS Requirep. (1) Screw driver. 
(2) Spintite wrench. 

(3) Soldering iron. 

(4) Wire cutters. 

b. REMOVAL. 


Cantion: 
the keyer. 

(1), Remove the second 450TH tube. Follow 
the procedure outlined in paragraph 147. 

(2) Cut each set of wires about 2 inches from 
the ends of the terminals. 


All voltages must be removed from 


Nore. Cutting the leads in this manner will allow  suf- 
ficient color coding for terminal identification when the trans- 
former is being replaced. 

(3) Remove the four mounting bolts, lock- 
washers, and nuts holding the transformer to the 
chassis. 

(4) Remove the transformer. 

¢, REPLACEMENT. Reverse above procedure to 
replace the power transformer. 


145. Plate Transformer (High-Voltage) 62 
(fig. 117) 


4. TOOLS REQUIRED. 

(2) Socket wrench. 

(3) Spintite wrench. 

(4) Offset wrench. 

(5) Screw driver. 

b. REMOVAL. 

Caution: All voltages must be removed from 
the keyer. 

(1) Remove the four 866 rectifier tubes. 

(2) Remove the nut and lockwashers from the 
rear terminal of the high-voltage capacitor 10. 

(3) Remove and tag the lead. 

(4) Remove the nuts and lockwashers from the 


( 1) Open-end wrench. 


+ a 


B) TRANSFORMER #62 


{ . \& Q wot 
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Figure 117, 


primary and secondary termin 
transformer. 

(5) Remove and tag the leads, 

(6) Remove the bolts and lockwashers from 
the bottom of the three square porcelain insulators 
on the transformer mounting bracket, 

(7) Remove and tag the insulators. 

(8) Remove the four mounting bolts, lock- 
washers, and nuts. 

(9) Remove the 866 tube sockets. 

(10) Remove the heater socket. 

(11) Cover the wires on the floor of the unit 
with a 14-inch board. 

(12) Slide the transformer out through the left 
side of the keyer. z 

(13) Remove the bolts, lockwashe 
holding the insulator brackets, 

(14) Remove the brackets for replacement on 
the transformer. 

¢, REPLACEMENT. Reverse above procedure to 
replace plate transformer, 


als of the power 


rs, and nuts 


146. Autotransformer (Variable) 63 (fig. 118) 
a. TOOLS Required. (1) Open-end wrench. 
(2) Screw driver. 

b. REMOVAL. 
Caution: All voltages must be removed from 

the keyer. F 
Nore, Two operators are required for this procedure. 
(1) Loosen the setscrew holding the control 

knob to the shaft. 


Keyer BC-758-A, showing location of Chokes 57 (1-2) and Transformers 60 (1-3), and 62. 
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Figure 118. Keyer BC-758-A, showing connections to 


Autotransformer 63. 


(2) Remove the control knob. 
(3) Remove the three bolts, holding the face 
plate on the front panel and take off the plate. 


(4) Remove the nuts and lockwashers from the 
transformer terminals. 


(5) Remove and tag the leads. 

(6) While one operator holds the transformer, 
the other operator removes the three mounting 
bolts and spacers from the front panel. 

Caution: Take care not to drop the spacers. 

(7) Remove the transformer. 


c. REPLACEMENT. Reverse above procedure to 
install a new autotransformer. 


147. 450th Tubes (fig. 119) 
a. TOOLS REQUIRED. (1) Screw driver. 


(2) Spintite wrench. 

b. REMOVAL. 

Caution: All voltages must be removed from 
the keyer. 

(1) Tube. (a) Squeeze the plate clamp on 
the top cap of the tube and lift up. 

(4) Squeeze the grid clamp on the grid termi- 
nal and remove from the cap. 

(c) Grasp the base and bulb of the tube. 

(¢d) Turn the tube in its base in a maximum 
counterclockwise position and lift it out of the 
socket. 

(2) Socket. (a) Remove the nuts and lock- 
washers from the filament terminals of the tube 
socket. 

(4) Remove the two bolts, lockwashers, and 
insulated washers holding the socket to the insu- 
lators. 

(c) Remove the socket. 

(3) Insulator. (a) Remove the bolt below the 
chassis holding the insulator. 

(6) Remove the insulator. 

c. REPLACEMENT. To replace insulator, socket 
assembly, and 450TH tube, reverse the above pro- 
cedure. 
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Figure 119. Keyer BC-758-A, showing location 
of 450th tubes. 


Section IV. TRANSMITTER BC-785-A 


148. Capacitor (Bypass) 2 (1-2) (fig. 120) 
a. Toots REQuIRED. (1) Open-end wrench. 
(2) Screw driver. 

(3) Drop light. 
b. REMOVAL. 


Caution: All voltages must be removed from 
the transmitter. 
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(1) Remove the bolts, lockwashers, and nuts 
holding the bus wire to the filament transformer 
cable. 

(2) Remove the nuts and washers from the 
capacitor terminals. 

(3) Remove the bus wire from the capacitor 
terminal. 

(4) Remove the connecting bus wire between 


Figure 120. Transmitter BC-785-A, showing location 
of Capacitors 2 (1-2). 


the Capacitors. ; 

(5) Remove the three capacitor mounting bolts 
and washers. . 

Caution: Take care not to damage the resistor 
insulator beneath the frame. 

(6) Remove the capacitor. 

c. REPLACEMENT. Reverse above procedure to 
teplace capacitor. 


149. Circuit Breaker 12 (fig. 121) 

4. TOOLS ReQquirep. (1) Screw driver. 

(2) Spintite wrench. 

(3) Drop light. 

b. REMOVAL. 

Caution; All voltages must be removed at the 
distribution board before attempting to work on 
the circuit breaker. The fuses must be removed 
from the board. 

(1) While one operator holds the circuit 
reaker, the other removes the mounting bolts, 
lockwashers. and nuts holding the circuit breaker 
to the front panel. 

(2) Pull the circuit breaker away from the 
panel sufficiently to turn over and expose the 
terminals, 

(3) Remove the bolts and lockwashers from 
each terminal.. As each bolt is removed, remove 
the leads from that terminal and tag them. 

(4) Remove the circuit breaker. 


c. REPLACEMENT. Reverse above procedure to 
install a new circuit breaker. 


150. Transformer (Filament) 16 (fig. 122) 

4. TOOLS REQUIRED. (1) Screw driver, 

(2) Open-end wrench. 

(3) Drop light. 

5b. REMOVAL. 

Caution: All voltages must be removed from 
the transmitter. (Left, right, and bottom-rear 
panels must be removed for this operation. ) 

(1) Remove the bolts, nuts, and lockwashers 
from the three secondary terminals. 

(2) Remove the nuts and lockwashers from the 
primary terminals 1 and 4. 

(3) Remove and tag the leads. 

(4) Remove the mounting bolts, lockwashers, 
and nuts from the primary side of the transformer. 

(5) Loosen the bolts on the secondary side of 
the transformer. 

(6) Move the transformer away from the 
mounting bolts and slide it through the rear of 
the transmitter. 

¢. REPLACEMENT. Reverse above procedure to 
replace the filament transformer. 


151. Current Transformer 17 (fig. 122) 

a. Toots Required. (1) Screw driver. 

(2) Drop light. 

b, REMOVAL. 

Caution: All voltages must be removed from 
the transmitter. 

(1) Remove the bolts and lockwashers from 
the transformer terminal strip. 

(2) Remove and tag the leads. 
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Figure 121, Transmitter BC- 1 Switch 13. 
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Figure 122. Transmitter BC-785~A, showing location 
of Transformers 16 and 17. 


(3) Loosen (do not remove) the four bolts 
on the transformer bakelite plate. 

(4) Remove the bolts, lockwashers, and nuts 
holding the bus bar to the filament-transformer 
secondary terminal. 


(5) Loosen the bolt on the other side of the 
bus bar. 


(6) Lift the bus bar. 


(7) Remove the current transformer by sliding 
it off the bus bar. 


¢. REPLACEMENT. Reverse above procedure to 
install new current transformer. 


152. Transtat 18 (fig. 123) 


a. TOOLS ReQquirepD. (1) Screw driver. 

(2) Open-end wrench. 

(3) Drop light. 

b. REMOVAL. 

Caution: All voltages must be removed from 
the transmitter. 


Nore. Two operators are required for this procedure. 


(1) Loosen the two setscrews on the control 
knob shaft. 


(2) Remove the control knob. 
(3) Remove the four mounting bolts, washers, 
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and spacers holding the cover to the transtat. 

(4) Remove the cover. 

(5) Remove the four nuts and lockwashers - 
from the transtat terminals. As each set is re- 
moved, the leads must be removed and tagged im- 
mediately. 

(6) While one operator holds the teanstat, the 
other removes the bolts, washers, and nuts from 
the transtat mounting. 

(7) Remove the transtat. 

c, REPLACEMENT. Reverse above procedure to 
replace the transtat. 


153. Blower (Circulator) 19 (fig. 124) 

a. TOOLs ReQuirED. (1) Offset screw driver, 

(2) Screw driver. 

(3) Open-end wrench. 

(4) Drop light. 

b, REMOVAL. 

Caution: All voltages must be removed from 
the transmitter. Be careful not to damage the 
transmitting tubes. 

Nore. ‘Two operators are required for this procedure. 

(1) Remove the bolts and lockwashers from 
the motor terminals. 

(2) Remove and tag the leads. 

(3) While one operator holds the blower unit, 
the other removes the three mounting bolts, lock- 
washers, and nuts. 

(4) Remove the blower. 

c. REPLACEMENT. Reverse above procedure to 
replace the blower. 


MOUNTING 
BOLT “7 


TRANSTAT 
+18 


Figure 123. Transmitter BC-785—A, removal of transtat 18. 


Figure 124. Transmitter BC-785-A, showing 
location of blower 19. 


154. Blower (Intake) 20 (fig. 125) 

a. TOOLS REQUIRED. (1) Screw driver. 

(2) Open-end wrench. 

b. REMOVAL. Acfror 

Caution: All voltages must be removed fron 
the transmitter. fH 

(1) Remove the bolts and lockwashers fron 
the motor terminal strip. 

(2) Remove and tag the leads. cuteale- 

(3) Remove the four mounting bolts, loc 
washers, metal spacers, and nuts. 

(4) Remove the blower. eau t 

c. REPLACEMENT, Reverse above procedure fe 
replace the blower. 


155. Exhaust Fan 21 

a. TOOLS Requirep. (1) Screw driver. 

(2) Open-end wrench. 

b. REMOVAL. 

Caution; All voltages must be removed from 
the transmitter, 

(1) Remove the rear bottom panel. 

(2) Remove the bolts and lockwashers from 
the motor terminals. 


. C78 y yng 
Bieure 125. Transmitter BC-785-A, showing 
location of Blower 20. 


3) Remove and tag the leads. 
4) Remove the four mounting bolts, 
5) Remove the fan. 

c. REPLACEMENT. Reverse abov 
replace the exhaust fan. 


156. WL-530 Tubes (fig. 126) 
a. TOOLS REQUIRED. 
(2) Pliers. 

5. REMOVAL. 
Caution: All voltages must be removed from 


the transmitter. Allow the tubes to cool suffi- 
ciently before handling. 


( 
( 
( 


€ procedure to 


(1) Screw driver. 


Figure 126. Transmitter BC-785-A, removal of 
* W'L-530. tubes. 


(1) Remove the panels from the right and left 
sides of the transmitter. 

(2) Turn off the valves on the water cooler. 

(3) Place rags around the bottom of the 
WL-530 tubes to soak up the small amount of 
water remaining in the tube connections. 

(4) Loosen the knurled cap nuts on the water 


hose connections. 
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(5) Remoye the water hose connections. 
(6) Remove the filament leads from filament 
terminals. 


(7) Remove the grid lead from the upper grid 
terminal. 
(8) Remove the grid-cap connection strip. 


(9) Remove the wingnuts holding the tube to 
the tube mounting base. 


(10) Remove the WL-530 tube. 

c. REPLACEMENT. (1) Place the WL-530 
tube in proper position. 

(2) Replace the wingnuts holding the tube in 
the tube base. 


(3) Replace the grid cap connecting strip. 


(4) Replace the grid lead on the upper grid 
terminal. 


(5) Replace the filament leads on the filament 
terminals. 

(6) Place a new gasket in the water hose coup- 
ling, discarding the old gasket. 

(7) Replace the water hose connections. 

(8) Tighten the knurled cap nuts on the water 
hose connections. 

(9) Open the water valves on the water cooler. 

(10) Throw transmitter circuit breaker to ON 
position. 

(11) Turn on the water cooler. 

(12) Check for leaks at the WL-530 water 
hose connection. 


Section V. WATER COOLER RU-4-A 


157. Fan Motor 3 (fig. 127) 


a. TOOLS REQUIRED. 

(2) Soldering iron. 

(3) Screw driver. 

b, REMOVAL. 

Caution: All voltages must be removed from 
the water cooler. 

Note. 


(1) Open-end wrench. 


Two men are preferred for this operation. 

(1) Loosen the clamps holding the back cover 
of the fan motor. 

(2) Remove the back cover. 

(3) Untape the three leads. 


| A-C * 


Figure 127. Water Cooler RU-4—A, showing connections 


to Fan Motor 3 (cover removed), 


172 


(4) Remove and tag the three leads. 

(5) Loosen (do not remove) the two bolts on 
the clamps which hold the a-c supply cable. 

(6) Remove the a-c supply cable from the fan 
motor. 

(7) Remove the mounting nuts from the top 
of the assembly. 


Nore. It is advisable to use two men for this operation. 
One man should hold the- assembly in place while the other 
removes the mounting nuts. 


(8) Remove the mounting bolts from the bot- 
tom of the fan assembly. 

(9) Remove the fan assembly. 

(10) Remove the mounting bolts holding the 
assembly to the motor frame. 

(11) Remove the assembly from the motor 
frame. 

c. REPLACEMENT. Reverse above procedure to 
replace fan and assembly. 


158. Pump and Motor 4 (fig. 128) 


a. Toots Requirep. (1) Screw driver. 

(2) Stilson wrench. 

(3) Soldering iron. 

(4) Open-end wrench. 

b. REMOVAL. 

Caution: All voltages must be removed from 
the water cooler. 

(1) Remove the rear panel. 

(2) Shut off all water valves leading to and 
from the pump. 

(3) Open the petcock on the pump and drain 
excess water. Follow the procedure outlined in 
paragraph 89d (3). 

(4) Remove all pipe connections from the 


pump. 


Figure. 128. 


(5) Remoye the bolts holding the terminal 
box plate to the pump. 

(6) Remove and tag the leads. 

(7) Remove the six mounting nuts from the 


pump. 


(8) Remove the pump. 
c. REPLACEMENT. Reverse above procedure to 


teplace pump and motor. 


159. Low Cutout Switch 6, High Cutout Switch 
7 (Pressuretrols) 
4. Toots Requirep. (1) Soldering iron. 
(2) Open-end wrench. 
b. REMOVAL. 
Caution: Remove all voltages from the water 


cooler, 


(1) Loosen the thumbscrew holding the case 
panel and remove the panel from the case (fig. 


129), 


(2) Loosen the terminal bolts holding the a-c 


input leads. 


(3) Remove and tag the 
(4) Loosen the nut holding the ca 
shaft and remove the case. 
_ ¢, REPLACEMENT. Reverse above procedure, to 
install new pressuretrol. 


160. Converter 9 

4. TOOLS Required. (1) Screw driver. 

ammer. 

(3) Spintite wrench. 

b. Removat. 

Caution; All voltages must be removed from 
the water cooler. 

(1) Remove the top and rear panels. 

(2) Remove the two bolts holding the covet to 
the converter box. 

(3) Remove the cover. 

(4) Loosen the three bolts holding 
on the terminal block (fig. 130). 

(5) Remove and tag the three leads. 


Water Cooler RU-4-A, showing 
connections to water pump. 


a-c input leads. 


a 


ae NUT 
ag TL31013 


Figure 129. Water Coolers RU-4-A, showing low 
cutout Switch 6 (cover removed). 


(6) Remove the nut which holds the phase 
converter cable to the converter box and pull out 
the phase converter cable. 

(7) Remove the four mounting nuts which hold 
the converter box to the chassis. 

(8) Remove the phase converter box. 

c, REPLACEMENT. Reverse above procedure to 
replace phase converter. 


MOUNTING BOLT 


Water Cooler RU-4-A, showing 
Phase Converter 9. 


Figure 130. M 
connections to 
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Section VI. OSCILLOSCOPE BC-—403-E 


161. Potentiometers 50, 51, 52 (1-3) 


ad. TOOLS REQUIRED. 
(2) Soldering iron. 
(3) Open-end wrench, 
b. REMOVAL. 


Caution: All voltages must be removed from 
the oscilloscope. 


(1) Remove and tag the leads from the ter- 
minals (fig. 131). 

(2) Loosen the setscrews on the shaft coupling. 

(3) Pull the control shaft through the front 
panel opening. 

(4) Loosen the hex. nut which holds the 
potentiometer to the mounting panel. 

(5) Remove the potentiometer. 
(6) Slide off the coupling from the potentio- 
meter. 

¢, REPLACEMENT. Reverse above procedure to 
replace potentiometer. 


(1) Screw driver. 


162. Inductance Coils 64 (1-4), 65-1 
a. TOOLS REQUIRED, 
(2) Soldering iron. 
b. REMOVAL. 


Caution: Remove all voltages from the oscil- 
loscope. 


| Ta XN \ 


AP ASseTscrew gl 
‘a 


(1) Screw driver. 
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Figure 131, 
of Potentiometers 50, 51, and 52 (1-2). 


Oscilloscope BC-403-E, showing location 
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(1) Place the oscilloscope on its side. . 

(2) Remove the cover from the oscillator 
compartment. 

(3) Loosen the six screws which hold the 
oscillator compartment chassis to the chassis of 
the oscilloscope. aes 

(4) Remove the oscillator chassis from the 
oscilloscope. 

(5) Loosen the setscrews which hold the flex- 
ible coupler to the drive shaft of the phase con- 
trol unit (fig. 132). 

(6) Remove the four mounting screws that 
mount the phase control box to the supporting 
bracket. 

(7) Remove the phase control box from the 
oscilloscope. 

(8) Remove the screws that hold the cover on 
the phase control box. 

(9) Remove the cover. 

(10) Disconnect and tag the leads. 

(11) Remove the mounting bolts. 

(12) Remove the coil. 

c. REPLACEMENT. Reverse above procedure to 
install a new coil. 


163. Inductance Coil 66 


a. TOOLS REQUIRED. (1) Open-end wrench, 
(2) Soldering iron. 


b, REMOVAL. 
a | ei 
if 


oS 
, MOUNTING 


Q) C) 
9 
PHASE CONTROL BOX 


TL31018 


Figure 132. Oscilloscope BC-403-E, removal of 


phase control unit. 


Caution: All voltages must be removed from 
the oscilloscope. 

(1) Disconnect and tag the leads. 

(2) Remove the knurled nuts from the top and 
bottom of the coil can, 


(3) Remove the can and coil. 

(4) Remove the coil from the can. 

¢. REPLACEMENT. Reverse above procedure to 
install a new coil. 
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Section VII. RECEIVER BC-404-C 


CAPACITORS #2 
(6-14) | 


7.31021} 


Figure 135, Receiver BC-404-B, r-f section, 


164. Capacitors 2 (6-14) 

4. TOOLS Required. (1) Screw driver. 

(2) Soldering iron. 

b. REMOVAL. 

Caution; Remove all voltages from the re- 
ceiver, 

(1) Remove the A5588A tube (fig. 135). 
Follow procedure outlined in paragraph 167, 
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Figure 136. Receiver BC-404-C, bottom view. 
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(2) Disconnect the capacitor terminal from 
the spring contactor. 

(3) Disconnect the other terminal of the 
Capacitor, 

(4) Remove the capacitor. 

c. REPLACEMENT. Reverse above procedure to 
replace a capacitor. 


165. R-F Primary Coil 37-1 


4. TOOLS Requirep. (1) Soldering iron. 

(2) Screw driver. 

b. REMOVAL. 

Caution: All voltages must be removed from 
the receiver. ; 

(1) Remove one lead of the secondary coil. 

(2) Remove the secondary coil from within the 
primary coil. ‘ 

(3) Remove and tag the leads from the coil 
center, i 

(4) Loosen the bolts holding the coil to the 
mounting clamp. 

(5) Remove the coil. 

(6) Remove the clamps from the coil. isk 

ee i — ove p 

c. REPLACEMENT. Reverse above procedure 
replace r-f primary coil. 


166. I-F Coil 43 j 
a. TOOLS REQuIRED. (1) Spintite wrench. 
(2) Soldering iron. 
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Figure 137. Receiver BC—404-C, top view. 
b. REMOVAL. 


Caution: All voltages must be removed from 
the receiver. 
(1) Turn the receiver bottom side up. 


(2) Remove the leads to the coil and tag the 
terminals. 


(3) Remove the two mounting nuts. 
(4) Remove the coil can. 


(5) Remove the knurled nuts from the tuning 
shaft. 


(6) Remove the coil. 


c. REPLACEMENT. Reverse above procedure to 
replace i-f coil. 
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167. A5588A Tube (fig. 135) 


a, TOOLS REQUIRED. (1) Screw driver. 

(2) Soldering iron. 

b. REMOVAL. 

Caution: Remove all voltages from the re- 
ceiver. 


(1) Tube. (a) Remove the three bolts from 
the socket. 

(b) Remove the upper section of the socket. 

(c) Carefully remove the A5588A tube. 

(2) Spring contactor. (a) Remove the lead 
from the spring contactor. 

() Remove the bolt holding the spring con- 
tactor to the socket. 

(c) Remove the spring contactor. 

c. REPLACEMENT. Reverse above procedure to (makes, foe 
replace spring contactor and A5588A tube. BSBA RATE CONTROL RHEOSTAT 


Figure 138. Control Unit BC-1011-—A, side panel 
| | 178 


and access plate removed. 
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Section VIII. ANTENNA POSITION CONTROL SYSTEM, A 


168. Rate Control Rheostat (fig. 138) 


4. TOOLS ReQuireD. (1) Small screw driver. 

(2) Large screw driver. 

- REMOVAL. 

Caution: Remove voltage from control unit. 

(1) Loosen setscrew and remove rheostat' knob. 

(2) Remove nameplate and side panel. 

(3) Remove two screws holding rheostat to 
Control panel. 

(4) Disconnect wiring and remove rheostat. 
_ © REPLACEMENT. Reverse above procedure to 
Install new rheostat. 


169. Rate Control Motor Switch 
5,7 Foors Reguirev. (1) Wrench, socket, 
%g-inch, 

(2) Screw driver. 

(3) Soldering iron. 

- REMOVAL. 

Caution: Remove voltage from control unit. 

(1) Remove side panel. 

(2) Remove and tag the leads. 

(3) Remove locking nut from toggle switch 
and remove switch. 
_ ¢. REPLACEMENT. Reverse above procedure to 
Install new switch. 


170. Rate Control Switch 
4. Toots Required. (1) Soldering iron. 
(2) Screw driver. 
- REMovAL. 
Caution: Remove voltage from control unit. 
(1) Remove nameplate and side panel. 
(2) Remove and tag leads. 
Remove screws holding switc 
Panel and remove switch. 
_ ¢. REPLACEMENT. Reverse above proced 
‘stall new switch. 


171, Synchro-Motor (fig. 138) 

4. Toors Requirev. (1) Wrench, Allen, 
3/32-inch, 

(2) Screw driver. 

- Removat. 

Caution: Remove voltage from contro 

(1) Remove side panel. 

(2) Loosen setscrew on plug. 

(3) Remove plug and unscrew the nut. 

(4) Remove and tag leads. 
, (5) Remove the three screws holding the motor 
in the frame, and remove the motor. 


h to control 


ure to 


] unit. 


_ ¢. REPLACEMENT. Reverse above procedure to 
install a new synchro-motor. 


172. Rate Control Motor and Transmission 
(fig. 138) 

a. TOOLS REQuIRED. (1) Screw driver. 

(2) Wrench, socket, 7/16-inch. 

(3) Long-nose pliers. 

(4) Wrench, socket, 34-inch. 

b. REMOVAL. 

Caution: Remove voltage from control unit. 

(1) Remove side panel. 

(2) Remove access plate. 

(3) Remove tie-rod bolt. 

(4) Remove the four bolts holding the motor 
base to remove assembly. 

(5) Loosen setscrew on the coupling. 

(6) Remove and tag the leads. 

(7) Remove the four bolts holding the motor 
to the base and remove the motor. 

c. REPLACEMENT. Reverse above procedure to 
install a new motor or transmission being careful 
to align taper pins on motor base with holes in 
housing. 


Nore. Tighten tie-rod bolt and back off 14 turn to free. 
Adjust tie-rods so that there will be equal clearance at each 
end of throw to avoid binding. 


173. Rate Control Motor Armature Resistor 
a. Toots Required. (1) Screw driver. 
(2) Wrench, open-end, 7/ 16-inch. 
b. REMOVAL. 
Caution: Remove voltage from control unit. 
(1) Remove side panel. 
(2) Remove and tag the leads. ; 
(3) Remove nut on centering bolt of resistor. 
(4) Spring bolt upward through _ slotted 
bracket and pull resistor from bolt. 
c, REPLACEMENT. Reyerse above procedure to 


install a new resistor. 
174. Rate Control Motor Shunt Field Resistor 


a. Toots Required. (1) Screw driver. 
(2) Wrench, open-end, 11/32-inch. , 
h. ProcepurgE. Follow procedure given in 


paragraph 173. 


175. Solenoid Switch (fig. 138) 
4. Toots REQUIRED. (1) Screw driver. 
(2) Soldering iron. 


b, REMOVAL. 
Caution: Remove voltage from control unit. 


(1) Remove side panel. 
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i (2) Remove and tag the leads. 
* (3) Remove switch. 

c. REPLACEMENT. Reverse above procedure to 
install a new switch. 


176. Synchro-Generator (fig. 138) 


a. TOoLs ReQquireD. (1) Small screw driver. 
2) Large screw driver. 
3) Wrench, socket, ¥-inch. 
(4) Wrench, Allen, 3,/32-inch. 
ts} Wrench, 3/16-inch. 
b. REMOVAL. 
Caution: Remove voltage from control unit. 
(1) Remove side panel. 
. (2) Remove hand wheel assembly. 
i Remove locknut and washer. 
(4) Remove four screws holding dial to spider. 
(5) Remove screws on front of panel suppott- 
ing synchro-generator and transmission housing. 
(6) Free housing from support stand, and 
turn housing so that the generator can be removed 
without interference from the panel. 
(7) Remove access plate on side of housing. 
(8) Loosen setscrew on flexible coupling. 
(9) Remove retaining screws and washers. 
(10) Remove and tag the leads. 
(11) Pull generator from the housing. 
c. REPLACEMENT. Reverse above procedure to 
replace synchro-generator. 


177. Silverstat Assembly (fig. 139) 


a. Toots Required. (1) Wrench, socket, 3/- 
inch. 

(2) Wrench, 7/16-inch. 

b. REMOVAL. 

Caution: Remove voltage from the unit. 

(1) Remove top cover plate which gives direct 
access to the Silverstat plate. 

(2) Remove the Silverstat plate. 

(3) Remove and tag leads. 

c. REPLACEMENT. Reverse above procedure to 
install the assembly. 
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178. Variable Resistors 

a. TooLs ReQquireD. (1) Wrench, socket, 3/- 
inch. 

(2) Wrench, 7/16-inch. 

(3) Wrench, 34-inch. 
(4) Screw driver. 

b, REMOVAL. 

Caution: Remove voltage from the unit. 

(1) Remove Silverstat plate. Follow pro- 
cedure given in paragraph 177. 
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Figure 139. Gyrostat MC-392, silverstat assembly. 


(2) Remove the long bolt centering the re 
sistor. 

(3) Remove the spacer bar. 

(4) Remove and tag the leads. 

(5) Lift the resistor from the mounting bracket. 

c. REPLACEMENT. Reverse above procedure to 
install a new resistor. 


Note, Be sure to install the insulated washers between 


’ the ends of the resistors and the mounting bracket. 


179. Transformer (fig. 140) 
a. Toots Requirep. (1) Wrench, socket, 
¥-inch. 
(2) Wrench, 7/16-inch. 
(3) Screw driver. 
b. REMOVAL. 
Caution: Remove voltage from the unit. 
(1) Remove Silverstat plate. Follow proce- | 
dure given in paragraph 177. | 
(2) Remove the two screws holding the trans- 
former mounting to the housing. 
(3) Remove and tag the leads. 
(4) Lift out transformer. 
c. REPLACEMENT. Reverse above procedure to 
install a new transformer. 


180. Gyromotor (fig. 141) 

a. Toots Requirep. (1) Wrench, socket, 
32-inch. 

(2) Long-nose pliers. 

(3) Key, Unbrako, 5/64-inch. 
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Figure 140. Gyrostat MC-392, silverstat assembly removed. 


(4) Screw driver. 
b. REMOVAL. . 
Caution: Remove voltage from the unit. 
(1) Remove the top cover and Silverstat plate 
(par. 177). 
(2) Remove the side access plates. 
(3) Remove the side cover to gain 
me paction shoes and damping springs. 
Release the damping springs. 
fe (3 Loosen the ear clamping screws and 
FemOve the pivot pins. 
| (6) Remove the stop bar. 
7) Ronee and tag the leads. 
em, romotor. 
C. Reece Gl) Place the gyromotor 
in the pro ition. 
2) Cohaee the motor leads to the proper 
terminals, 


(3) Install the pivot pins. 

NoTE. These should be a push fit and should not be forced. 
4) Tighten the setscrews. 
tS) Install the stop bar and damping springs. 


(6) Back off the friction shoe adjusting screws 
until the shoes can be slipped on. 
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(7) Tighten the screws until there is no side 
motion. 


Nore. Be sure that the shoes do not bind the friction 
plate. Also check to see that the gyromotor is so placed that 
there will be no contacts closed in the neutral position. 


(8) Install the side cover. 
(9) Replace the side access plates. 


(10) Install the Silverstat plate and replace the 
top cover. 


181. Damping Springs 
d. TOOLS REQUIRED. 
¥/g-inch. 
(2) Long-nose pliers. 
b, REMOVAL.’ 
Caution: Remove voltage to the unit. 
(1) Remove the access plate. 
(2) Remove the damping springs. 
c. REPLACEMENT. Reverse the above proce- 
dure to install the new damping springs. 


(1) Wrench, socket, 


Note. Adjust the spring tension so that there will be an 
equal pull on both sides of the gyromotor. 


182. Friction Shoes 
a. TOOLS REQUIRED. 
3/g-inch. 
(2) Small screw driver. 
(3) Long-nose pliers. 
b. REMOVAL. 
Caution: Remove voltage to the unit. 


(1) Wrench, socket, 


Gyrostat MC-392, side access plates removed, 
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Figure 141. 
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(1) Remove the access plate. 


(2) Back off the adjusting screws for the fric- 
tion shoes. 


(3) Remove the friction shoes. 


c. REPLACEMENT. Reverse the above proce- 
dure to install new shoes. 


183. Synchro-Generator GN-—47 
a. Toots Required. (1) Wrench, socket, 
7/16-inch. 
(2) Wrench, Allen, Y-inch. 
(3) Long-nose pliers. 
(4) Screw driver. 
b. REMOVAL. 
Caution: Remove voltage to the unit. 
(1) Remove the side access cover. 
(2) Loosen the setscrew on the flexible coup- 


(3) Remove cap. 

(4) Remove retaining bolts and washers. 
(5) Pull out clamping ring. 

(6) Remove and tag the leads. 

(7) Remove generator from the housing. 


c. REPLACEMENT. Reverse above procedure to 
install a new generator. 


184. Antenna Drive Motor MO-30 
a. Toot Required. 7/16-inch socket wrench. 
b. REMOVAL. 
Caution: Remove voltage from the unit. 


(1) Remove the complete gear case from the 
motor frame. 


(2) Remove the mounting bolts. 
(3) Remove and tag the léads. 
(4) Remove the motor. 


c. REPLACEMENT. Reverse above procedure to 
install a new motor. 


185. Disassembly of Drive Motor 


a. TOOLS Required. (1) Screw driver. 
(2) Wrench, box, 9/16-inch. 

(3) Bearing puller. 

(4) Wrench, socket, 9/16-inch. 


b. REMOVAL. (Par. 184). (1) Remove brush 
covers. 


(2) Disconnect the brush and field leads with 


a screw driver and pull the brushes from the brush 
holders. 


(3) Remove the brush and bracket. 

(4) Remove the six bolts in the rear end 
bracket. 

(5) Pull the bracket from the shaft and pull 
the shaft from the motor frame. Tap flange 
gently while pulling on the bracket. 
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(6) Remove the bearings from the shaft. 


Nore. Care should be used so that no pressure ts applied 
to the outer race of the bearing. Wrap the bearings in wax 
paper to keep them free from dirt. 


(7) Remove the bolts holding the field coils 
to the frame. 
(8) Remove the field coils and shoes. 


c. REPLACEMENT. Reverse above procedure to 
assemble the motor. 


186. Armature 


a. Toots Required. (1) Screw driver. 

(2) Wrench, box, 9/16-inch. 

(3) Bearing puller. 

(4) Wrench, socket, 9/16-inch. ' 

b. ReMovat. See paragraph 185. Disassem- 
ble motor in accordance with above instructions. 


c. REPLACEMENT. Install the new armature 
and assemble the motor. 


187. Bearings 


a. Toots Required. (1) Screw driver. 

(2) Wrench, box, 9/16-inch. 

(3) Bearing puller. 

b. ReMovAL. See paragraph 185. Disassem- 
ble motor in accordance with above instructions. 


Norg. Care should be exercised so that no pressure 1s ap- 
plied to the outer race of the bearing. 


c. REPLACEMENT. Install the new bearings 


taking care not to damage them, and assemble the 
motor. 


188. Brush Holders 


a. TOOLS Required. (1) Screw driver. 

(2) Wrench, box, 9/16-inch. 

b. REMOVAL. See paragraph 185. 

(1) Remove the brush-end bracket as described 
in above instructions. 

(2) Remove the brush holders and insulation. 

c. RepLaceMENt. Install the new brush 
holders and assemble the motor. 


189. Commutating or Main Field Coils 
a. TOOLS Required. (1) Screw driver. 
(2) Wrench, box, 9/16-inch. 

(3) Bearing puller. 
(4) Wrench, socket, 9/16-inch. 


b. REMOVAL. See paragraph 185. Disassem- 
ble the motor as described above. 


c. REPLACEMENT. Install the new coils and 
assemble the motor. a 
190. Motor-Generator MG—21 (fig. 142) 


a. TOOLS Required. (1) Large screw driver. 
(2) Small screw driver. 


(3) Mallet. 

(4) Wrench, open-end, 5-inch. 

(5) Wrench, 1-inch box. 

(6) Pliers. 

(7) Bearing puller. 

b. REMOVAL AND DISASSEMBLY. 

Caution: Remove voltage to the unit. 

(1) Remove and tag all leads. 

(2) Remove bolts holding assembly to frame. 

(3) Disconnect the field and brush leads from 
the brush terminals. 

(4) Remove the brushes from the brush- 
holders. 

(5) Remove the bolts on the brush-end bracket 
and tap gently on the flange with the mallet until 
the bracket is loose and can be pulled off. 

(6) Remove the four bolts holding the exciter 
field frame to the motor frame and remove the 
exciter unit by tapping gently with the mallet. 

(7) Remove the shaft nut. 

(8) Remove the expansion lockwasher. 

(9) Pull the armature and commutator from 
the shaft. : 

(10) Remove the nuts holding the bearing sup- 
port bracket to the motor frame. im 

(11) Tap the bearing support bracket gently 
with a mallet until it is free from the motor frame. 

(12) Pull the frame from the shaft. 

(13) Remove the bearing. 
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Caution: Care should be used in removing the 
bearings so that no pressure is applied to the out- 
side race. Wrap the bearing in wax paper to pro- 
tect it from dirt. 

(14) Disassemble the other end of the unit 
following the instructions given above. 

(15) Pull the shaft from the motor frame. 

c. REASSEMBLY AND REPLACEMENT. Reverse 
above procedure to assemble and install the motor 
generator set. 


191. Brush-Holder Springs 

a. TOOLS ReQuireD. (1) Screw driver. 

(2) Mallet. 

(3) Wrench, open-end, ¥-inch. 

(4) Long-nose pliers. 

b. REMOVAL. See paragraph 1904 for instruc- 
tions on removal and disassembly of motor gen- 
erator set. 

Caution: Remove voltage to the unit. 

(1) Remove end bracket. 

(2) Remove cotter key and spring. 

c. REPLACEMENT. Reverse above procedure to 
install new brush-holder springs. 

Nore. ‘To increase the compression of the spring, move 
the free end to another notch on the spring clip. 


192. Exciter Field Resistor 


a. TOOLs RequireD. (1) Large screw driver. 
(2) Small screw driver. 
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i 3, Mallet. 
(4) Wrench, open-end, Siinch. 
') Wrench, box, 1-inch. 
Pliers. 
Soldering . iron. 


b, ‘ReMovaL. See paragraph 190d for instruc- 
tions on removal and disassembly of motor gen- 
erator set. 
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Caution: Remoye voltage to the unit. * 

Disassemble the unit as described. = 

ee Remove screws holding resistor to the — 
frame. 

(3) Remove and tag the leads. 

c, REPLACEMENT. Reverse procedure to in- a 

stall a new resistor. 


Note. Be sure to test new resistor before assembling the 
unit. 
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CHAPTER 6 


EMERGENCY REPAIRS 


193. Introduction 

a, An emergency repair is simply a repair which 
will keep the station operating after a failure has 
occurred, Although chapter 5 states that in re- 
placing a defective part, a mew part should be 
used, occasionally these are not available. The 
- lack of a new part need not keep the station off 
the air, for there is usually a way of repairing or 
clearing the defect. It is the purpose of this sec- 
tion to describe steps which can be taken in emer- 
gencies to repair certain parts temporarily. 
These, of course, must be replaced as soon as a 
new patt is received. 

b. The number and methods of emergency re- 
pair are too numerous for complete coverage in 
this book. However, the suggestions included 
cover a variety of parts and should be sufficient 
for a clever repairman. By reading through the 
methods, examining the circuits and parts, and 
tying in the function of the part, a decision can 
be made as to whether the equipment can operate 
without the part or whether some procedure can 
be applied to repair it. een 

c, A repairman’s ingenuity is the only limiting 
factor controlling the number of emergency re- 
pairs. Simply because a container 1s sealed does 
not mean that a repair is impossible. If no re- 
placement is available and if the container content 
can be repaired, open it in any practical way and 
repair the unit, Should it be impossible to use the 
container again, find a way of replacing that too. 
Keep in mind that the equipment must be in 
Operating condition at all times and if part failure 
means shut-down because of lack of replacements. 
try anything within reason to repair it. 

d. Neatness and practicality are as important 
in making these temporary repairs as in pet- 
Manent repairs. Neatness applies not only in the 
physical sense, but also electrically. Properly 
placing a part may mean perfect operation, while 
simply throwing it into place may have as bad an 
effect as a defective patt. 

e. Before attempting an emergency repal, the 
repairman must know that what he is doing will 


not affect any other parts in the set and will not 
be harmful to station personnel. Be sure that all 
power has been removed from the component and 
that all capacitors within the component have 
been discharged before attempting a repair. The 
cautions listed in the introduction of chapter 5 
should be reviewed. Failure to follow these cau- 
tions may result in serious injury or loss of life. 

Caution: Approval of the person in charge 
must be obtained before any emergency repairs 
involving circuit changes are attempted. 


194. Filter Capacitors 


a. A considerable amount of freedom is found 
in the selection of a rectifier filter capacitor. Cer- 
tain limitations must be observed. When re- 
placing a filter capacitor with another of the same 
type, it is best to choose a replacement having a 
value as close as possible to the original. In 
choosing the value, it is best to use one having a 
higher rather than a lower capacity. With a re- 
placement having a lower capacity, regulation may 
become poor and the a-c ripple will increase. A 
capacitor that is much too large will also affect 
circuit operation and will be unsatisfactory. 

b. Be extremely careful of the voltage ratings 
of capacitors in filter circuits. Usually, a capacitor 
is labeled with two voltage ratings, the working 
voltage and the peak-surge voltage. A capacitor 
having a working voltage approximately 30 per- 
cent above the voltage measured in the circuit and 
a peak-surge voltage approximately 50 percent 
above the working voltage of the circuit, should 
be used. 

c. If it is impossible to provide a repair or any 
form of replacement for a filter capacitor, it may 
be possible to operate without it. Remove the 
defective capacitor, check all other parts in the 
supply and points being fed, apply power and 
make checks for ripple voltage and circuit opera- 
tion. It is natural that the ripple voltage should 
increase, but if circuit operation is not affected to 
any great degree, operate without the capacitor. 
Always check the other capacitors in the filter 
circuit a few hours after operating in this way to 
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see that they are not hot and are carrying the load 
satisfactorily. If circuit operation 1s affected, it 
may be possible to borrow a capacitor from one 
of the other power supplies where a-c ripple will 
not affect operation. As soon as a replacement 
part is received, replace the capacitor. 


195. Bypass and Blocking Capacitors 


a. Careful thought must be applied to the 
choice of capacitors being used for replacement 
since apparent replacements can have totally dif- 
ferent properties. Not only the working voltage 
and value, but the type and construction must be 
compared to the defective part being replaced. 

b. An examination of the different types of 
capacitors will indicate the properties of each. 
The construction of each is totally different and 
if each were to be substituted in a circuit, the re- 
sults would be different even though the values 
and ratings were the same. 

(1) An air capacitor is the simplest type, for 
it consists of metal plates suspended in air. The 
capacity is determined by the number and size of 
plates and the ait space between them. Since the 
capacity obtained in this manner is low, it is 


rarely used for a fixed capacitor. The greatest use’ 


is in the form of a variable capacitor for tuning 
purposes or for setting desired capacity values. 

(2) A mica capacitor consists of plates of 
metal separated by thin sheets of mica with the 
whole covered by insulating material. This type 
is an approach to a pure capacitor with very small 
leakage. It is extremely useful as a fixed compact 
capacitor with low capacity values and fairly high 
working voltages. 

(3) A paper capacitor is made of two sheets 
of thin metal foil separated by waxed paper. 
These can be packed in any suitable way, the roll 
being used for the smaller sizes. This type is no 
longer a pure capacitor, for the leakage has been 
increased by the use of waxed paper and the roll 
creates inductance. Although the inductance is 
small, it is sufficient to distort waveshapes and 
create other electrical effects. By special winding, 
the inductance can be down to a fairly small value. 
Capacitors of this type have “noninductive” writ- 
ten on the label. 

(4) An oil-filled capacitor is made in the same 
way as the paper capacitor except that the unit is 
placed within a container filled with oil. This 
provides low leakage and high working voltage. 
This type is usually used in filter circuits of high 
voltage rectifiers. 

(5) An electrolytic capacitor can take two 
forms, a wet or dry electrolytic. One manner of 
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construction is a metal rod covered by a can filled 
with a paste or solution. The other type is a con- 
struction similar to the paper capacitor, except 
that the paper is impregnated with the electro- 
lyte. The first of these types is usually used for 
the wet electrolytics containing a solution; the 
other is used for dry electrolytics containing a 
paste. The materials used in this type of capacitor 
cause a high resistance and capacity to be created 
when one polarity is applied and a very low 
resistance with practically no capacity on reversal. 
It is this property that makes an electrolytic totally 
different from the other two types; it cannot be 
used for ac, but can be used in circuits having de 
or pulsating dc. 

c. For emergencies, it may be possible to con- 
struct the following capacitors with any materials 
available. The capacity will be determined by 
the type of dielectric (materials between plates) , 
the size, and number of plates. An air capacitor 
can be made by supporting two metal plates on 
insulators with a small gap between the plates. 
This is an air capacitor and will have a very small 
value of capacity. 

d. Another form of small capacitor is two 
lengths of insulated wire twisted together. If 
the capacity is too high, wire cutters can be used 
to clip off some of the length. Be sure no volt- 
ages are present when cutting. 

Caution: The insulation on the wire must be 
able to withstand the peak voltage of the circuit. 

_@. When connecting coupling capacitors into 
circuits, avoid long leads. The best connection 
is one having leads no longer than the original 
leads. Extra long leads tend to affect the signal 
properties and can become a source of extraneous 
signals. 

f. There is no rule of thumb that can apply to 
the choice of capacitors for use in signal circuits. 
Since the signals used consist of sharp pulses, the 
harmonic content is very high. By improper 
choice of capacitor values, normal input pulses 
can be distorted into broad, flat pulses or high, 
narrow pulses. If these types of pulses are used 
in place of the normal pulse in the keyer or 
oscilloscope, improper operation will take place. 

g. Not only the coupling capacitors, but also 
the bypass capacitors affect the waveforms in 
signal stages. Extreme caution need not be exer- 
cised for the total effect is not as great as that in 
the grid-coupling circuit, yet a certain amount of 
care is necessary. When a replacement using a 
different value or type of capacitor has been made, 
make a careful test of the stage waveforms to be 
certain that the waveforms are not being distorted. 


4. A simple method of obtaining a desired 
capacity value is to combine a number of capaci- 
tors in series, parallel, or a combination of both, 
In some cases, this may become undesirable be- 
cause of bulk and circuit influence. If several 
capacitors are combined, the outside area of the 
whole increases and an additional capacity is 
added by the proximity of the combination to the 
chassis with a resultant upset of circuit conditions. 

i. Whenever capacitors are to be combined, 
choose the values carefully and be positive the 
method of combining them will use the least 
number and will make the most efficient replace- 
ment, Place the combination in the chassis so 
that it can be moved easily. In this way, the 
temporary connection can be used while the cir- 
cuit operation is being checked. If the set 
operates properly, the connections can be made 
permanent. If the operation is incorrect, then the 
combination can be disconnected and modified or 
moved. In r-f circuits, even the location of the 
capacitor is very important. 


196. Chokes 

a. Low-voltage rectifier chokes can be elimi- 
nated by connecting a resistor in place of the 
choke. It may be necessary to experiment with 
resistor values before the correct one is found. 
From the trouble charts, find the voltage output 
of the rectifier under normal operating conditions. 
Next, determine the amount of current drawn 
from the rectifier. The trouble charts will give the 
voltage at the input to the choke. Subtract the 
voltage output from the voltage input to the choke 
to find the amount of voltage dropped at the 
choke. Apply Ohm’s law to find the value of re- 


sistance needed to create the same drop when 
E 


placed in the choke position (R = I). Using 
the voltage drop in volts and current flow through 
the resistor in amperes, take the product to find 
the amount of power dissipated (P = EI). This 
is now multiplied by 114 to find the power rating 
needed for a resistor in that circuit. 

b, High-voltage chokes cannot be eliminated. 
If one should break down and no replacement is 
available, it will be necessary to dismantle the 
choke and find the burned-out section. ‘This must 
then be rewound. 

Caution: Do not attempt to Operate without a 
choke in the high-voltage rectifier. 


197. Bleeder Resistors 
a. Since a bleeder resistor forms a protective 


device, it must be maintained in the circuit. A 
burned-out resistor must be replaced with another 
having the same ratings. If such a unit cannot be 
obtained, it can be made by combining a number 
of resistors in series, parallel, or series-parallel. 

b. When selecting the resistors to be combined, 
remember that the total amount of power that can 
be dissipated in the combination is the sum of 
the power ratings of all resistors. If a resistor 
having a power rating of 100 watts and a resist- 
ance of 1,000 ohms is to be replaced by two re- 
sistors having 500 ohms each, then the power 
rating for each resistor need be only 50 watts. 

c. The bleeder resistors in the high-voltage recti- 
fier would be rather difficult to replace by com- 
bining a series of smaller resistors. If one should 
burn out, remove the defective unit, solder a heavy 
piece of copper wire between the terminals, and 
replace the unit in the rack. When this is done, 
it is essential that the rectifier be operated at a 
lower output voltage. 


198. Resistors 

a. Resistor values in signal circuits are as im- 
portant as capacitors, for they also affect circuit 
operation. If a resistor with a value higher or 
lower than the original part is substituted, the 
formulas contained in paragraph 5 can be used to 
find the value needed in the circuit. 

b. The bias resistors in the cathode circuits or 
in the power supplies must be replaced by re- 
sistors having values within 10 percent of the 
value of the originals. It is the voltage developed 
across these resistors that controls the tube and 
circuit operation. The plate and screen resistors, 
however, do not require the exact considerations 
necessary for cathode resistors, but should not 
vary more than 20 percent from the original values. 


199. Tubes 

a. If the filament of one tube in the high-volt- 
age rectifier should fail, or some other condition 
prevents the use of a tube, half-wave operation 
at reduced voltage is suggested. Remove the de- 
fective tube, following the procedure outlined in 
paragraph 132, WL-531 Tubes; then apply the 
power. Watch the currents carefully so as not 
to overload the remaining tube. 

b. Operation of the keyer rectifier can be con- 
tinued if one or more of the mercuty-vapor rectifier 
tubes should fail. If only one should fail, con- 
tinue with voltage available, but be sure to reduce 
the high-voltage rectifier output. The correct high 
voltage can be ascertained by watching the meters 
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on the units closely while the voltage is raised. If 
two of the rectifier tubes should fail, a voltage 
output may or may not be available. If there is 
a voltage output, operate as stated for a one-tube 
failure. However, if no output voltage is avail- 
able, it may be necessary to change the positions 
of the good tubes until the proper positions are 
found for voltage output. The defective tubes 
must be taken out of the circuit. Continue oper- 
ation with the voltage output available and reduce 
the high voltage accordingly. Be positive that all 
voltages have been removed and all capacitors dis- 
charged before attempting any changes. Serious 
injury or death can result from contact with high 
voltages present. 

c. Full-wave rectifiers contained in one tube 
such as the low-voltage power supplies must be 
replaced when they fail. If no duplicate replace- 
ments are available, the only procedure possible 
would be to replace the defective tube by another 
type with similar power handling capacity. 

d. The full-wave Rectifier Tube 5T4 used in 
the low-voltage supplies can be replaced with any 
of the tubes listed in the following table, provided 
that the changes in socket connections are accom- 
plished. 


Change socket connection 


Replacement =. 
From To 
SARC rane waceeoce... None None 
5X5-G 2 7 
4 3 
6 5 
DOA Oeste su he 1 
8* 4 
4* 2 
6* 3 


“The type 5Z3-G tube uses a four-prong socket. ‘The changes specified refer to che 
change in lead connections from the cight-prong socket to the four-prong socket, 


é. If no replacements for a tube are available, 
it may be possible to bypass that stage. Never 
make any circuit changes without knowing exactly 
what effect the change will have on circuit opera- 
tion. This applies specifically to stage bypassing. 
If a tube burns out and an attempt to bypass that 
Stage is made, the station may become totally in- 
operative. It is highly essential that the oscillators 


and pulse forming circuits are not changed in any — 


way. Amplifiers can be bypassed provided the 
signal level is high enough for circuit operation 
without that tube. The simplest method of by- 
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passing a stage is to remove the tube, disconnect 
the plate-load and grid-load resistors and the grid- 
coupling capacitor to the preceding stage. Next, 
connect a lead between the plate of the stage pre- 
ceding the defective stage and the grid of the stage 
following. The lead must follow the same path 
of the original connections. 

f. The tubes used in the signal stages can be 
replaced with the following tubes. plus a few 
changes in socket connections. 


Change socket lead 


Tube Replacement — 
S From To 
OO] 7 ssicecuresan Ol Pixsesaepinces. ce 1 1 
2 2 
3 5 
4 Cap 
5 8 
6 4 
7 7 
8 3 
[Ab Noe GCOR Petes oa! 1% Gnd 
2* 1 
3° 4 
4* Cap 
5 5 
6* 3 
7” 6 
8* 2 
[i alee) oo ADP arcana asi ne 1% Gnd 
he 1 
3* 2 
4* 3 
5* 4 
6* | Insulated Support) 
TT 6 
8* 5 
CO Piororreeec at 1 hates ae No |changes required. 
CS). ERE Rae 17 ey era Sere 1 1 
2 2 
3 5 
4 Cap 
5 8 
6 4 
7 7 
8 3 
Och tls au; CS)-g RA eae 1 1 
2 2 
3 8 
4 6 
5 3 
6 | Casulated Support) 
7 7 
8 5 
Cap 4 


- 
+ 


Change socket lead 
Replacement = 


From To 


2 2 

3 3 

4 | Cinsulated Support) 
5 Cap 

6 Cnsulated Support) 
7 7 

8 8 


Se iad (OS Aree ein 1 1 


2 

3 8 
4 Cnsulated Support) 
5 4 


6 | Insulated Support) 


7 7 
8 5 
1 aA EN CL ye ae a: 1 Ground 
2* 1 
fs 2 
4* | Cnsulated Support) 
5* Cap 
6* | CInsulated Support) 
Tb 6 
8* 5 
Printers escov are |) Aa taco ges acess 1 Ground 
2 1 
Be 2 : 
4* | Cnsulated Support) 
5* Cap 
6* | Cnsulated Support) 
Vig 6 
8* 5 
PNY ua ea NO) eo tien eee 1 1 
2: 2 
3 5 
4 Cap 
5 8 
6 4 
7 7 
8 3 
teeeetvereee! OSK7 2... cece Nojne 


* For these replacements, a socket change from an octal to a 6-prong socket is necessary. 
2 The replacement tube is a-pentode, while the 6C5 is a triode. This necessitates a 
connecting link on’ Terminals 3, 4, and 5 for the pentode to operate as a triode. 


b The replacement tube is a pentode, while the 6C5 is a triode. This necessitates a 
connecting link between Terminals 3, 6, and 8 to convert the pentode to triode 
operation, 


¢ The replacement tube is a pentode while the 6C5 is a triode. This necessitates a con- 
necting link between Terminals 2, 3, and 4 to conver the pentode to triode operation. 


d The replacement tube is a pentode while the 6C5 is a triode. This necessitates a con- 
necting link between Terminals 2, 3, and 4 to convert the pentode to triode operation. 


g. In general, low cut-off tubes can be replaced 


by sharp cut-off tubes. This will apply reasonably 
well in certain circuits, but circuit control may 


become quite critical and minute adjustments will 
be necessary. Because of the tube characteristics, 
signal distortion will take place on high-level sig- 
nals. This can be remedied only by circuit changes 
to establish new operating conditions. In some 
cases, this can be prevented by replacing the defec- 
tive tube with a substitute from a low signal stage, 
and replacing the low signal stage tube with the 
sharp cut-off tube. 


200. Power Transformers 


If a power transformer in a rectifier circuit 
should fail, it will be necessary to dismantle the 
transformer, find the break or defect, and rewind 
it. Power transformer leads may be repaired if 
the leads are damaged on the outside of the trans- 
former. These leads often short to the chassis or 
between one another. This is caused by the insu- 
lation of the leads cracking or deterioration. An 
object of this kind may be repaired by cutting out 
the defective section of the lead and replacing the 
section with a new lead. A transformer having 
its winding shorted to the core, may in some Cases 
be made to operate temporarily. This 1s done by 
insulating the transformer mounting to the chassis, 
i. e., the case of the transformer ts mounted above 
ground. 


201. I-F Coupling Units 

The coils found in the i-f stage can be replaced 
by emergency units wound in the field. It fo be 
necessary to experiment with different coils before 
the correct inductance is found. It would be best 
to duplicate the winding found on the Dei 
units as closely as possible. If a coil cannot be 
wound properly, substitute a resistor of sep 
mately 6,000 ohms. Difficulties may arise ys i 
this type of repair, but it may be possible to a 
a resistor having a very low capacity sae ; 
last solution is to bypass the stage completely. a 
each of these repairs, a decrease in signal streng 


will be noticed. 


202. Meters 

A meter is a delicate instrument and Bais 
should be taken apart. If a meter should i ; i 
is best, if it is at all possible, to get along ue sa 
it rather than to open it. The most me ee 
slip in meter repairing may mean a wie ka bs 
the experienced workers will not be ab e to ae 
it when it is sent to them. Operation wt 10u 
meters can be continued in most cases. These are 
listed in the following paragraphs with the means 
of operation. 
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a. A-c LINE VOLTMETER. If the a-c line volt- 


_meter on the generator power panel should fail, 


operation can be continued by checking the recti- 
fier line voltmeter. This meter should indicate 
118 volts, -+ 2 volts. Although this checks the 
voltage of one phase only, safe operation can be 
maintained if an ordinary test voltmeter is con- 
nected in place of the a-c line voltmeter at least 
once a day to see that the phases are properly bal- 
anced. If one or two positions of the a-c line- 
voltmeter selector switch do not supply a meter 
indication, the remaining positions will be a suf- 
ficient check. It is best to apply a test voltmeter 
to the phase on which the meter does not read to 
check the balance. 

b. A-c Line AMMetER. A burned-out a-c line 
ammeter can be supplemented by the log readings 
obtained for the other current meters. If all other 
meters read correctly and the a-c line voltage at 
the generator power panel is correct, it can be 
assumed that correct operation is taking place. 

c. FREQUENCY METER. ‘The frequency of the 
a-c voltage can be checked on the water cooler if 
the frequency meter should fail. Check the read- 
ings of the water pressure meter on the log sheets 
over a period of time having the water valves set 
at the present position. These must not be 
changed. Note how the water pressure ties in 
with the frequency generated. By watching the 
water pressure meter carefully, the frequency can 
be maintained fairly constant. 

d, RecrirveR LINE VOLTAGE Meter. The rec- 
tifier line voltage can be checked by reading phase 
one on the a-c line voltage meter of the generator 
power panel. Check the readings of the other 


rectifier meters with those recorded on the log 
sheets. 


e. Rectiriek LINE CURRENT METER. Read the’ 


phase one current of the a-c line current meter of 
the generator power panel. This phase feeds the 
rectifier and will provide a check on the rectifier 
line current. Also check the other meters on the 
rectifier panel. 

f. Recrivmer FILAMENT Hour Meter. If this 
meter should fail, it will be necessary to time the 
period in which the rectifier is operating by means 
of the station clock, 

g. RuctirieR FILAMENT VoLrace. Check the 
line voltage before attempting this procedure. 
The FILAMENT VOLTAGE CONTROL is first 
set at approximately two-thirds full rotation. 
Next, the high voltage is applied and the rest 
of the start procedure is followed. When the 
transmitter is operating properly, carefully de- 
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crease the rectifier filament voltage while win 
ing the OUTPUT VOLTAGE meter. ae oe 
setting for the control is the point slight y abo 
where the output voltage begins falling. oon 

h. Rectreier Output VOLTAGE. ‘The 
PUT CURRENT meter on the rectifier Of the 
PLATE CURRENT meter on the transmitter can 
be used to set the high voltage. The starting a 
cedure must be followed to the point where t : 
high voltage is to be adjusted. The an ie 
cations on a// station components are then ¢ ae e 
against those entered in the log sheets. If any 
meters do not indicate the same values as thoes 
recorded, they must be compensated. Once a 
the meters are set at the correct values, the high 
voltage can be applied. At this time, watch the 
OUTPUT CURRENT and PLATE CURRENT 
meters closely. As soon as the indications are the 
same as those recorded in the log, the high volt- 
age is at approximately the correct value and sta- 
tion Operation can continue. 

i Racine Outeur CurrENT. The PLATE 
CURRENT meter of the transmitter will read the 
same value without the additional leakage current 


as the OUTPUT CURRENT meter on the recti- 


fier. 

j. Keymic Suppty Voirace. This voltage can 
be set by means of the BIAS VOLTAGE meter. 
Be sure tae BIAS VOLTAGE CONTROL is set 
completely clockwise before applying the supply 
voltage. As the KEYING SUPPLY VOLTAGE 
CONTROL is turned clockwise, the BIAS VOLT- 
AGE meter will indicate the proper voltage. If 
both meters have failed, the KEYING SUPPLY 
VOLTAGE CONTROL can be set at the correct 
division from the log records. If the meter has 
failed, the grid bias voltage can be set by reading 
the PLATE CURRENT meter on the transmitter. 
With all other meters indicating the value previ- 
ously recorded in the log, the BLAS VOLTAGE 
CONTROL can be turned counterclockwise until 


._ the PLATE CURRENT meter indicates the same 


value as that recorded in the log. 


k. TRANSMITTER FILAMENT CurRreENT. The 
filament current can be set at approximately the 
correct value by the a-c line current meter. As 
the transmitter filament current control is adjusted, 
phase three on the a-c line current meter is care- 
fully watched. The final setting of the control is 
established by the recorded readings for that meter 
on the log. An additional indication is the click 
of the keyer relay when the transmitter filament 
current is approximately 150 amperes. 


Ll. TRANSMITTER PLATE CuRRENT. The OUT- 


PUT CURRENT meter on the rectifier can be used 
to serve as a plate current meter. These meters 
will indicate practically the same values. The 
log should be checked to see that there is not a 
too marked difference. 


203. Transtats and Rheostats 


Both parts are repaired in practically the same 
manner. If one section should be open, a heavy 
shorting link is connected across the burned or 
broken section to complete the circuit. After this 
link is added, the transtat can be returned to 
circuit operation. Care must be exercised when 
making this repair, for if too many defective 
sections have been shorted, the unit will not 
operate. After the link is added to the rheostat, 
an additional external resistor having approxi- 
mately the same resistance as the burned-out sec- 
tion must be connected in series. This resistor 
must have the correct power handling capacity. 
If this cannot be determined easily, the current 
flowing through the circuit can be used to find 
the amount of power that will be dissipated in 
the resistor. The power is the product of the 
current squared and the resistance (P =J?R). 
This must have a 25-percent safety factor added 
to it. 


204. Alignment of Receiver Without Test 
Equipment 

a. Remove the receiver from its case, return to 
operating position supporting the receiver on 
blocks 2 by 4 inches. The receiver should be 
taised high enough to allow access to the i-f 
transformers. 

b. Connect the receiver in the conventional 
manner to the antenna with the spark gap in its 
normal operating position. 

¢, Place the complete radar station on the air. 

d. Tune the receiver and the receiver shorting 
bar for maximum echo. 

e, Tune the plate coil (37-1) of the first 1-f 
stage for maximum echo, by squeezing or spread- 


ing the coil turns with two insulating sticks. This 
can be done if the operator is careful not to come 
in contact with the live potentials (230 volts to 
ground). Retune the receiver for maximum echo 
(oscillator variable capacitor). 

f. Move the position of the second r-f grid coil 
for maximum echo. This is a very delicate opera- 
tion and a slight difference in the position of this 
coil has a very great effect upon the sensitivity of 
the receiver. Retune the receiver for maximum 
echo (oscillator variable capacitor). 

g. Tune the second r-f plate coil (40-1) for 
maximum echo, by squeezing or spreading the 
coil with two insulating sticks. This coil is 350 
volts to ground. Tune the oscillator variable 
capacitor for maximum echo. 

4. Adjust the outside focusing-cylinder poten- 
tiometer for maximum echo. 

i. Move the position of the converter coil 
(41-1) for maximum echo. The relative position 
of this coil to the second r-f plate coil, has quite 
an effect on the echo. Compressing or lengthening 
the coil will give a sizeable increase in echo gain. 
Very minute movements of this coil have great 
effect on the echoes. : 

j. Tune the i-f section for maximum echo be- 
ginning with the first and tuning towards the 
last. It is not necessary to retouch them after they 
have once been peaked; no marked advantage can 
be gained by doing so in respect to the maximum 
echo. P 
k. If unsatisfactory results are obtained, and 
the receiver cannot be aligned or made to show 
gain, check the following: 

(1) Resistance of resistors 13-1 and 13-2. If 
less than 100,000 ohms each, sensitivity will be 
low. : 
(2) Disassemble input capacitors 12-1 and 
12-2. See whether they have arced over; if so, 
replace the mica sheets and reassemble. 

(3) Electrical connections at ends of all r-f 


coils. 
(4) Check the first and second r-f tubes. 
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CHAPTER 7 
MAINTENANCE PARTS LIST 


205. Index to Major Components 


Major Component Symbol 

Antenna AN=VI1S), 0. ic ee cin eie« AN 
Antenna AN-140.............. AN 
Antenna Mount Trailer K-64-A K64 
ee aS ce in Cat, aay ces ROMER EER Eo cen taaitiint C 

QROB ieentcheai persis nities Nara se Cae ari MARU ee ee OLR titan cre cbse eae co 
Frequency Meter BC-439 rM 
Interference Reducer BC-736-A. IR 
Keying Unit BC-758-A ......... KU 
Keying Unit BC-402-B ......... KU 
Modulator BC-424—A (Tweeter) TW 
Operating ‘Truck K-30........ 5. Ix30 
Operating Truck K-62-A...,.... K62 
Oscilloscope BC-403-( )........ OS 
Power Panel BD-99-A.......... BD99 
Power Panel BC-111-A.......... BDI11 
Power Truck K-31-( )......... K3l a 
Pulse Indicator BC-780-A PI 
Receiver BC-404-( )........... R 
Rectifier RA-60-A.............. Reet 
Rectifier RA~39............... Rect 
Trailer K-22-B (Antenna Mount) K22 
Transmitter BC-785-A.................., Ab 
Transmitter BC-405-( )..... T 
Water Cooler RU-4—A.... wo 
Water Cooler RU-3-B......0....05..00.., ' 


In the parts list, an asterisk (*) denotes the availability of the part in the echelon under which it 
206. Maintenance Parts List for Radio Sets SCR-270-(_ ) and SCR-271-(_ ) 


a een gear 


appears. 


q Orisa: | 
Signal C ajor | § ‘at Ok: $ 
Reference Symbol Stock N Ag Compa Name of part and description = “s E 
& |zlals|3lé 
’ 7 BRAID: ano MAS Ra 
18 fo WY Renee Ace ABBE BED: cable shielding; 34” ID; Beldon Braid il Weetiscs bon nl) 
3E3139-492........, COLes: CABLE: 1-conductor; bare; #4 stranded....... 160/15 Al enail onal oe ‘ 
TEGO coos ioe Ori. CABLE: l-conductor; #8 stranded; $B. R.G.; | 100 |002)0./.02), : 
Vv. 
LBSOS Bose), ar! bop COes: ae 3-conductor; #8 stranded; 8. B.R.C.; | 100 |...|.. al ed cs | 
LBSLOBS Sec ean COswa: Snes coe #10 copper stranded; TAOS xcs |araiers| % 
». Bb. K, C,: Ve | 
eee Se al e-aeeaverare COjie: CABLE: 8-conduetor; #10 stranded; R.C.;600v.} 100 }...!...)...].. 33% 
tLedecacmenon COnS ae 1-conductor; #12 stranded;S. B.R:C.; | 200 }...|:..lec./e.0] * 
v. 
Nat Vib Vases wee CON ae CABLW: 2-conductor; #12 stranded; R.C.;600v.| 150 |...|...]...|...] * 
3E3141.4-1368...-3| CO’). CABLE: 1-conductor; #14 stranded; $.B.R.C-: | 950 (00001) 00| 0] « 
v. 
1B7814-3.......... COM CABLE: 3-conductor; #1 RC; 75 : 
206382.B/C2....*! Mast CABLE: lead covered nore he es 2 2 
D3 28 Sa ca oI DAS eae CABLE; ignition cable #341-D; Packard #500 as LBs aches | cima rere i 
made by Packard Elec, Division of GMC. : 
TBIS14H 7. oct COs: CABLE: 7-conductor; #14 stranded: R. C.;600v } 100 |...).../...|.. . 
THOU Oe COl a CABLE: 2-conductor; #14 stranded; 600 y.... 950: losslcuales alae : 
3E4163-1.......... COxsns: CABLE: 2-conductor; #16 stranded...... |" SOi|ecc|easlecvel ners "f 
DBSIB 223 iy raiea COmas ae l-conductor; #18 stranded; shielded; 6OU EES lien| Selene * 
- C.; 600 v. 
VAR04 2. osc eccans COw 6s. WIRE: bare; #4: soli ‘ 
1 KU.....| WIRE pe eee rr. eR hee 
they tianesen| Acre 4: 2-conductor; #14; switchboard... |||. 103 1 Bed Brees Enc ioc | lift 
TBBISA: he eh BUS. WIRE: single-conductor; #18 stranded: red. 9 el Vi Psi fc 
LBSISB is aa cosees US ss WIRE: single-conductor; #18 stranded; white...| 50 |... pain hay. 
IBSISI6.20.50%.2. Oe WIRE: single-conductor; #18 solid; black....... 15 me 
TBSIS ATs ccyeck 55k U8 eee WIRE: single-conductor; 418 solid ; yellow...... 5 bi 
LBSIS IRI bs KU vee: WIRE: single-conductor; #18 solid; green,...... 5 = 


Note.—Order maintenance parts by stock number, name, and description. Only maintenance parts can be requisitioned, 
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( )—Continued 


& Orgente 
Signal Corps Major P} Boek: 3 
Reference Symbol Stock No. Component Name of part and description is 5 
=] B\alea 3 pes 
ge 1548/8) 2°) 8 
& |S|R|3| 5/4 
PB SIS ON es, eect nse FOU ican WIRE: single-conductor; #18 solid; blue........ 5 baths ame 
VBBIS20 5 cere ewes FEUD acres WIRE: single-conductor; #18 solid; red........ 5 | Srci|| 
TBSIS 2 a cctsntess BiG scans WIRE: single-conductor; #18 stranded; black...) 150 Weal Pe 
2C2263B/W2.....+ EU ei ase WIRE: #14; tinned copper; #2003-2 WEMCO.. 5 ; Pre 
PBSIS220 iain COs sri. WIRE: 2-conductor; #18; switchboard; lamp 100 at 1% 
cord; reinforeed; R. C.; black. 
2C2263B/W3...... KOU ens WIRE: #18; tinned copper; No, 2003-3........ 5 * 
LASLO Qe wae sars AN.....| WIRE: transmission line antenna; stranded; 66 ty 
phosphor bronze. 
WASLOO Witecislerncsre eters AN otsisiexe WIRE: steel} $4" diam... 2.6 se isc eneeecees Py kis rare Mie |e hes [7 
WBS TAINS © beteracsire KO iaikiece WIRE: #14; solid; 5,000 v test; black........-. FO) keh Wee Maal evel [le 
MB STA ZO ae ites eceteoe Ucar WIRE: single-conductor; #14; stranded; 5,000 v BO) [iccesor szeveil sores eter baie 
test; white. 
Dares ater ianece' erro 8D9005-9........- BMS eres CAPACITOR: variable; air dielectric; 5 mmfd. . 1 |. 1S 
ry ie scat MOR EOORE 8D9015-18...........| PM,...; CAPACITOR: 15 mmfd; 600 v; silver mica..... 13)||* i aa Fo 
Diayoalassvaia essaresers 8D9025-13.......... Vie ee CAPACITOR: variable; air dielectric; 25 mmfd; 1 | Yi 
4 rotor; 3 stator plates, sell etl 
Bal, Br 2iccwcs si 8D9050-66........ FM..... CAPACITOR: 50 mmfd; 1,000 v; mica........ Baye | ot are : 
a MD ivstahdialvix vit /aliazexe 8D9100-9......... MoU cures SAPACITOR: variable; air dielectric; 100 mmfd,. DSleets Satfugel | 
TRESS CREPE 319200-5......-..| KU.....| CAPACITOR: 200 mmfd; 500 v; mica; £5%.. 1 | ec SW at es 
1-1 through 1-7.} 83D9250-11........ Eeeenvciste CAPACITOR: 250 mmfd; 2,500 v; mica....... 7 2 sl al ees 
ON tunas ingens BID SOO inal onlevivte'e sve T, KU..| CAPACITOR: 350 mmfd; 500 v; mica........- I) sil bee ome ] 
AMO MSS aca ator ass 3D9400-18........ 1 ONY Ga CAPACITOR: 400 mmfd; 500 v; mica......-+- 1 ae ldgola 
3-1 through SKBOLOZIL. 6 sedis TSUamaye CAPACITOR: 1,000 mmfd; 500 vde; mica..... 10 
3-10. 
6-1, 5-2; 5-8, | 3DA2-70.......0%% FM....: CAPACITOR: 2,000 mmfd; 1,000 vj; +10%; 4| * bal) : 
5-4. ~ miea. 
Det ODE ssnels SD ALOU 2 sey ne es Theat CAPACITOR: 10,000 mmfd; 5,000 vy; +£5%; 3 pal | a | 
mica (oil). ; F: ag Weal 
Deeley aisata<\ere + SDALOHOL wosccrerave Reet....| CAPACITOR: 10,000 mmfd; 1,000 vde; mica. . 1 is 2 | | 
MET cpiaterinesahreres ev SDALO-B8 5. die ieass,9.6 Reet....| CAPACITOR: 10,000 mmfd; 1,200 v working; 1 i 
2,500 v test; mica, s a Viel om | 
MeN ays hinis cate ee 8DA10-56.1....... 154 Bree CAPACITOR: 10,000 mmfd; 600 v; paper...--- Wale Pal alle 
aed Med diatwiatsra bite 8DA10-36......... KO sates CAPACITOR: 10,000 mmfd; 8,000 v; mica..... 1 rd Sl cao | 
Peed sstarnatsiin sats BDABO4iciccichotss Kuen. CAPACITOR: 30,000 mmf{d; 600 vde; +2%;} 1 
mica. Pd (aera fea 
Vite TOSCO 3DA100-83........ AC ianayrie CAPACITOR: 100,000 mmfd; +10% —5%} TERS 
1,600 v (oil). ! : el carlin 
6-1, 6-2........| 3DA100-90.... 225.5 ISM ase CAPACITOR: 100,000 mmfd; paper; 600 v (oil). 2 = S| ale 
(5 Ee eae ate era 8DA100-32........ IK U Peecigr CAPACITOR: 100,000 mmfd; 600 v; paper; 1 
+t 5%. * * * 
rel nei ga eto Teg sd, est 3H4679/CG6........ Reet....| CAPACITOR: 500,000 mmfd; 25,000 v....++++ 1 |. 6 gel pales 
eaten hae A SIS Sora btiantte dares Kuh .c et CAPACITOR: 1 mfd; 6,000 vde; dual (oil)... -- ae «| «| * : 
TQ aliieinscceces, opis OLB UA scree ieee KU..._.| GAPAGITOR: 1 mfd; 10,000 vde (oil)....-.-+- 1 t Pilegalee : 
Wad saretscoareinre cca SO BUGS cicceccacienss KU_....| GAPAGITOR: 1 mfd; 5,000 vde (oil)....+-+++- : ; aE | oF 
Del yates snen SDBULO smcesiectes KU pacar GCAPAGITOR: 1 mfd; 3,000 vde (oil).....-- eee || e[ | # 
eed acca eiclwceayaves SDBG=1 irae acd wits Rect... CAPAGITOR: 6 mfd; 330 vde; 50-60 cycle (oil). 1 pea eel | 
Tal, TQ. cee, 8DB8-21......6...665 ¥M..... CAPACITOR: 8-8 mfd; 450 v; elect....-.-.-++ “ | Veal Vee fecal fs 
12-1 through SDB8-10...5.5.0%6% WU iiecciete GAPAGITOR: 8-8 mfd; 600 vde; paper....-++- ‘ 
I-' * 
QCGBS2BYV Obici. taal Lees ates GOIL: ceramic cooling.......00+-+s0ee err rees : ui [ola tips F 
22-1, 22-2...... 2C1588/OL. ise. RM... GOTT: PEACbON «.. sceiece.se.cies ne eieleinie s salen wiery vias “A ee Not ie “ly | 
QWerer ee eiveees 8H4679/R3........ Rech. 1) COLDHreactors ceric ventecerensyensenese sees A feenys* fall 
it) Seat O Ne OIA 2C01589/C10......... 1 reekeese GOLL: oscillator inductance... ..+-+-+555eer es a oe x | «| * 
NOMivaiecrenecss 8C326-100......... Wess COIL: choke; RF... .. By anemsneaiececnnee ne r BAe 
57-1, 57~-2...... 2C2263B/C3,..,...| KU..... COIL: choke; main rectifier......++++++55+080+ “A lh 
BOOM ltteers epost 2E22T0/OV au renive OU, ee COLL: choke; small; rectifier......-+-++1+e+++* “ake Pilea / 
BE ee Ror toy acy 262263B/C5.......| KU.....| COIL: oscillator. ..-...4++seer cree. ReearpROn ; a “fs me - 
N QOLOBS AP Micswunactes 1s Gee ae JACK: #402; Insuline Corp. of America.....+++ elie cl * 
QZCO4A04A/ IV... 66 cee Nw, JACK: open circuit; side panel....-ssererseees 2 |" * 
QLOO A Liaise rain wieees Sy tentts JAGK: #2473; General Radio. .....+++++090++ ca Hie. 
BORIS (PY ar ica sais FM..... PLUG: 2-pole; male, ....--++seeesererser set lyst by wie RAL 1 
VAN PY ie eaeencyrsesriet ire 1S aise PLUG: armored cord grip....-...05.e50r 50? | ae 4 Nal basso 
DLT 227-4. wee ees T.......| PLUG: banana; #274-P; General Radio. ... . copie lc: (Oa * 
DOTY. 24, wise oss sweat PLUG: brass; 114” OD x 54" x 4" thk; 1.015 ales 
OD bub part of filament line. EY (WH Ore. ea Me * 
Dy Argus bX RE aa ec COR cas PLUG: Cat. No. 3710; Russell & Stoll ineseceisese PO a ke les 
OZ MAIAS ieasersrcese COMe PLUG: Cat. No. 3730; Russell & Stoll.....--+- Bh ice Bae Be 
Dy Ar alga b-oniee ao CO ievaan PLUG: Cat, No. 3880; Russell & Stoll. .....+-- ea a choca i 
oe ; : ts ¢: isitioned. i 
Nolte.—Order maintenance parts by stock number, name, and description. Only maintenance parts can be requis | 
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< | Organi- 
g zation “4 
Rigeet Cote rie Name of part and deseri »tion 5 = 3 
Reference Symbol Stock No. Component Sane eee re a2 leq ala|e a 
a SSS oe 
&é |2/3/819/4 
Tosca le 
‘ ODE PO roan Tere | 'OOracen eo ker Br Rb, ce Ica coats 
orrost ere ieee COA. PLUG: 10-amp, 250 v; 15-amp, 125 v: No. 7187; i Meaaa DR Pita ba 
Harvey Hubbell, : . 
PUP BONES Bead aen€ CO seas PLUG: Cat. No, 9940; Harvey Hubbell, ......_. 7 adie Pee Poy | 
6Z7565F... 2... COR vs PLUG: Cat. No. 8098; Russell & Stoll, |). °'*”” oa 5 
PLD DBS So sinsycoasks tess T, KU, | RECEPTACLE: pilot light, for $6 lamp #9387... 9 
WC 
G2(81 2s eeaacoaein | WiGe ect RECEPTACLE: control panel, candelabra base. 2'|. } 
OZ TSI nee stese Eo RECEPTACLE: convenience outlet........... 1 | a 
OBIS IN i wien OU ey tue say ei ees ee convenience outlet type 7723: 1 
A-H&H, 
yTTOi Or * * 
Bh Ne, BELO oes atiiien| IM... RU atin 290 BAGS ces sc Lae R 
ree hte + AZOLO Os irowiiccore.s Rect....] FUSE: 10-amp; 250 vy; cartridge; renewable... yy # \s : 
11-1, 11-2, 11-3 | 37 0 | eel 
CAS eae 3Z750-3........... Reck-- «| FUSE: 150-amp; 250 v; cartridgss sere oe: oh alee + ele 
11-J, 11-2) 11.3 SLOOLO earn ies, Rect... LINK: fuse; 10-amp; for renewable cartridge fuse al baa aol Nine 
See BL LOU Son te as Rect... -. LINK: NG: }20-amp ; forrenewable cartridge fuse Lis nlm 
haa 8G112-80F........| Rect... BUSHING: insulator; Ceramic; female;114"lp...| 94 | * oo | Sin 
8G112-137M.......| Rect... BUSHING: insulator; ceramic: male; 296” Ip. PEN 4 
8G1837-12........ Reet... . ee insulator; micarta; 34" Ig, 4%" OD 2 
. . a * 
2C6382B/G6....... Meer tini ne GROMMBET: 414" x 3” x4" x 34" hole....... LAE 
2C6382B/Cs Beorecalivis T, Reet | GROMMET: rubber; 814 ” x 3" xr Mie Meee PAE . 
2C6882B/G7....... eri et GROMMBET:rub tr; keyer; cable; 414" x3" xy", 1 |. x 
6Z4920-8.....,.:... fers wie GROMMET: rubber; 814""x 3% y BGAN Nee ik |p x 
8G1350-50. ave! REC... IN SULATOR: feed-through; ceramic.......... 2 |. 
3G1250-80.. 0... Reet....| INSULATOR: ceramic; round; 5” Ig, 1” diam : 2:16 
no base; Y-20 tapped hole; type 348L5. g 
3G1300-80.2....... Recto; INSULATOR: stand-off; ceramic with fittings; 2 
5" Ig, L” diam; type 411- 5; metal base; metal 
ca with 1 tapped hole in top. ; 
3G1300-80.1....... Rect... .| INSULA TOR: stand-off; ceramic; 1” diam x 5” 22) * 
lg; type 41 105; metal base; metal cap with 2 
INSULATOR: oe ale. 
8G1838-98........ BN Sars ‘SULATOR: s pacer; polystyrene... 0. By Pal ales 
3G1839 ants geo Reet... . INSULATOR: bracket for aah Yu" thi: 1 oa eee 
204" 9 x 814" Ig 
8G1000-9......... Reet... aes feed-through; Porcelain; for pri Bed eel eed bret 
of h-v transf, 
8G1350-51. 00.2... Reet....| INSULATOR: h-y; feed-through; ceramic; for 2 * 
filter choke, j 
8G1300-80........ Nee INSULATOR: ceramic; round; 5” IPerra ce 2))| ™ ; 
8G1300-160.1....,. MER eee INSULATOR: ceramic; round: 10” rendre 9:| * ‘ 
ZZBIGG ici Wareen Dues INSULA TOR: panel (256 "x 114" x 36"; 4 holes). 1 2 
BOTSBR 8 al Pw) INSULAT OR PLATR: (49 OX" xr I < 
8G1838-43 | Too, INSULATOR PLATE; (2166" x 25¢" 5 Yeas | 1 x 
2C6382B/88......, Dancy nen INSULATOR SPACER: terminal board) 2” ** 8 i 
8G1837-16.1......, Inesssnsiacs INSULA TOR SPACER: pf fil line (1,753"” OD x 2 
RAC a 2 amen bt ene ea INSULATOR: 3%” diam x 4" (support pr 2 * 
ransf). 
38G1839-10......... E559. oee nites aa 34" diam x %" (support. pr PEN oxe-o | ayece lieve ete 
ransf), 
BOIS8 OSE a siceaccrncs Rect... INSULATOR: angle (IMN6" x Mery 9" lg)... ... | ] * 
BGISIOB eecevas| Duc: INSULATOR: cap (2° Oly x 1 digas ID Ss el el 2 
3G1250-48........ Wb eae a) ae ceramic; round; 3” le (fil line 4|* 
support), 
3G1250-40......., AN cpa eee ceramic; round; 216" Ig (filline {| * * 
support), 
. 3G1300-48, Sceze fsuernts iesasicte! INSU ATOR: ceramics round: (3” Ig; 1" diam), Wal sc toca (ic ae ; 
202263B/S3,.2 RU aes INSULATOR SPACER: (34? diam’’x 14" Iq), Pe tal 18) aa pee : 
i 2C2263B/55.1...... ISU eae Been i SPACER: (3%" OD x 0.154" [D 7S A PPE PRA Lo: 
xX 72° Ig). | 
202263B/S5....... KUE 2 ae SPACER: (34" OD x 0.180” ID Be | eave ecpratloseral i 
x 72° Ig), 
2022638 /83 sal Cea aSUbeare! INSULATOR SPACER: 34" diam x 34" Ip), 6 Y 
202263B/S3.1..... UA INSULATOR SPACER: (94 diam x 15" Ip). 3 
202263B/S6 yeas OSU. ee INSULATOR SPACER: (144" diam x 14" Ip). 5 : 
2C2263B/S7...:... | Urea) INSULATOR SPACER: (114" diam x 15¢" Ig). 15 Yi 
LEMOOS e asirssee | HOU en INSULATOR SUPPORT: (4" x 214" x 314"), 1 
Note—Order maintenance 


parts by stock number, name, and description, 


Only maintenance parts can be requisitioned. 
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Reference Symbol 


43-1 through 
43-5, 6-1, 6-2, 
5-1, 5-2 

43-2, 6-1, 6-2, 


Signal Coe Ca tat Name of part and description 
QS271A/B1.......+ IU tek INSULATOR: bushing; micarta; (34” diam x 
(WF 
2C2263B/B8....... Waxes IN deca bushing for middle shelf (1” diam 
x $ ). 
3G1250-16.3..:..... KU was aha ceramic; round; (14"” diam x 
@). 
3G1250-8. acess KU ece aaa ceramic; round; (14" diam x 
72 18). 
3G1250-32.2....5.. 1G Ban SNe ES ceramic; round; (34" diam x 
“ye g 
2C2263B/I2 .:v:0.0.00 KU... as ars vaadank isolantite; round; (14" diam x 
2. 18). 
2C2263B/B3....... NOL Dae INSULATOR: binding post for h-v output 
to keyer; 4” high. 
2C2268B/S4.1..... US tr cors INSULATOR SPACER: (14" 0D x 0.154" ID x 
4). 
202263B/S4. 1+... UG OS ae IN SULATOR SPACER: (34" OD x 0.180" ID x 
6G)» 
9C15388/Bla esis. FM..... INSU ore antenna bushing; lucite; 1” diam, 
x “ie. . 
3G1838-32.4....... FM. .<s:. INSULATOR: plate; (2" x 34"x1%")......... 
BCAIS37-S8. | sacecn|) Rave INSULATOR: antenna support; (5% "x 234" lg). 
9C2263B/J1.....++ INSULATOR: ose; (546" x 196")... .. eee eens 
Cis 7A UWA RR tee ‘ INSULATOR: panel; (144" x 7" x 1914")....... 
3G1838-240.......| KU.. INSULATOR: panel; (1514" x 546" x 4")..... 
BG1000=B.1....:6-- 2201 10 INSULATOR: ceramic; (114" diam x3")...... 
8G1450-32;, .......-| KU... INSULATOR: ceramic; sq post (1” sq, 2” lg)... 
3G1450-64. .....+. UGB ee INSULATOR: ceramic; sq post (1” sq, 4" Ig)... 
3G1838-264.......] Rect.. INSULATOR: panel (ele x934"x 49")... 
3G1838-96.. 6... Reet. INSULATOR: panel (6” x 3” x 14")........0.. 
8G1838-48.......-| WC..... INSULATOR: phenolic; (8"x 14"x 4")...... 
3G1838-48.1....... Wet. INSULATOR: phenolic; (3"x 7%"x 14")_...... 
202268B/R5...-..- KU ew RESISTOR BOARD: 16" x 344" x414"_...... 
DLDOBG. oder oes Reet....| LAMP: indicator; 55 vy; Pushin type........... 
QU5891-1.....5.+5- Reet LAMP: indicator; neon; 110 v; candelabra base. . 
6Z6815-9.......++. Reet DAMP s panels ULM e 3267 WWe. ences cece w bosecactee x 
DY AX)! RA a Reet LAMP ASSEMBLY; 110 v; 60 cycle; comp of 
bulb, red lens, light, and resistor. 
QZ5989-1...- 22-0 Reet LAMP ASSEMBLY: 110 v; 60 cycle; comp of 
bulb, amber lens, light, and resistor. 
275989-2....5-.+-- Reet LAMP ASSEMBLY: 110 v; 60 cycle; comp of 
bulb, green lens, light, and resistor. 
OT SOZB HL is sie ase ¥M.. aap LAMP: 6-8 v; 0.25 amp; 1.5 w; bayonet......... 
Dy AY: 5 i Bianca ve , | LAMP: pilot; 125 v; 6 w; candelabra base; clear. . 
QTBVBBive we ere vinres see LAMP ASSEMBLY: red; 1” diam Pogo tears 
DY AR TE Oe opener || a Usagos LAMP ASSEMBLY: blue; 1" diam........... 
2 
QTZ59B8-2.. eee es Keane LAMP ASSEMBLY: white; 1” diam.......... 
-1 
QT5IBB-B. 0. eee es Un wees LAMP ASSEMBLY: amber; 1” diam.,........ 
QU5IBS—-A. ee ee eee KU ree LAMP ASSEMBLY: green; 1” diam.......... 
9 . 
BWSIGOO se eaiticiesd ors KU sins METER: 0-1 ma; d-c; graduated 0-6 ky; 314 
flush type. 

SWIZ00H1. vectisnseers d WAR ARS METER; 0-5 amp; a-c; graduated 0-200 amp. 
8F980-1.1....++-+5 HN Rar METER: milliameter; 0-400 ma; d-c; 5” square 
renee case. 

PIT5O=2 oi 2 seen es Reet METERS O=160!amp aso otc oenn ae sierecaicis 
3980-2 Riregidia caver ese Rect....| METIOR: 0-800 mas di0! 6c cece ove ceeaseens 
ONS B HD ve iyaereccierevrers Reet MF RU tOLsunoUncneersiecemaot ease ceimeaar 
8314679/V2.....++- Rect... .. METER: voltmeter; a-c; 150 v.02... 0.00.0. 
8H679/V1..0. 06-0 Rect... METER: voltmeter} d-c; 0-20,000 v..........- 
3114679/V3.....+++ Rect..../ METER: voltmeter; 0-150 v; a-c.........65++ 
37A10038/M1.....| WC..... METER: pressure; 0-20 Ib sq in...........--+ 
O6Z8644... vince vane Wiese METER: thermometer; 50° to 260° F......... 


Quantity per unit 
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206. Maintenance Parts List for Radio Sets SCR-270-( 


) and SCR-271-( 


)—Continued 


m: Organi- 
sgn © se A etal 
‘ orps Major ret f 3 
Reference Symbol Stock No- 7 Component Name of part and deseription B alee ag [estos 
= 8/3 s| 2 
ish a | . fe 2 
LY -_ Nn ° ~ 
AG omens sels DIED EO ee EUs CONTACTOR: 2-pole; eo a0 110 v; 60 cycles; Nal ; 
AB-A209 (filament power). : Fe 
Are nna ien in DUBO08 oes esos | KU... CONTACTOR: heater control; AB-A216 (2 ale 
normally closed contacts; 110 v; 5-amp; 60 
$ cycles). : ‘ > 
oY BER ORE ey 273200-1.. 2.4 os KU cad. CONTACTOR: 3-pole; 24-amp; 110 v; 60 cycles; 1 
AB-#1 (plate power control). P ; 
1) fie ee nrtin CYT Ce eS AN poe CONTACTOR: I-pole; 110 v; 60 eyeles; AB- | 
B107. . 
Oe, Fert ovis anes PUL Y At 731 Ieee ese doe CONTACTOR: 110 v; 60 cycles; AB type; ES 
B-300. 
Barren eee QDB202 vio 6 s:56 oe oe To CONTACTOR: 110 v; 60 eycles; AB type; Ay 
B-400. 4 
OOicing = <aie sea ois QT BIG sec iisacians a Rect CONTACTOR: main 105 amp cont. duty; 115 v; 1 : 
os : 60 cycles; single-pole; normally open. Nagel lice 
BG e salts ciahaless sre 273204/1 0652000005 KU.. CONTACTS: set; for contactor 273204 .......-- i yl caolite 
Osa Nawesieacces 2Z3202-1/1........ 4 Wi Pe a CONTACTS: set; for contactor 2Z3202-1...... 1 5 lees tae 
AST fn gears BLO No. cora-alan CUES CONTACTS: set; for contactor 2Z3200-1...... 1 
3 front stationary contacts, 
3 rear stationary contacts. 
3 moving contacts 872735163. 
3 moving contacts $#Z33552. 
3 springs. gr | eying 
Bees 223202 /1 22.2.2. ss fern CONTACTS: set; for contactor 273202. ....... 1 ere aig = 
A stu Srasec socetsn0% 228201 /1 oe ee. NGS IKARIA? CONTACTS: set; for contactor 2Z3201........ AG Seis 
AR praia achat was 223202/1,......... TU eces CONTACTS: set; for contactor 2Z3202........ 1 ES es aes 
BO ssuyagiecaasen ss 273206/1.......... Reet CONTACTS: set; for contactor 223206. ....... 1G) aes “f gilt 
LEE See. GAS 3H91I5AB/C1...... Rect CONTACTS: set; for circuit breaker 3H915AB. . 1 hel eae * 2 
i bro 2ZA1003B/C1..... WOes CONTROL: pressure control. ....-..+++++.++: ale ; 
2Z41003B/C2.....| WC..... CONTROL: pressure control w/motor starting ae 
button on top. oe . 
(Ne 2 We ae en DLAOOS one x corsa ctere KU.. RELAY: thermal time delay 30 sec timing 1." 
es (plate power) 110 v; 60 cycles. Fs 
ORCC ICOE 2Z7662-1 00.21.23, SR RELAY: Struthers Dunn type CBTX-1 (110 v; 1% 
a 60 cycles; heater control). x 
LO ria sien ea cre 2Z7690A1......... BOS ae RELAY: 55-125 v; 60 cycles; type SV....-...- Lies ; 
Siixowaen scare te 3H4679/R5........ Reet Leste tripping current range; 175 a 700 | 1 [a 
milliampere de; Westinghouse type SC-1. 
QM tee YAO? al re Reet SW ITCH: panel light; SPST. es et Lalani eer 2:| * of 
22 iS aD SYA? a een Reet SWITCH: panel interlock........ Syasteas covers 21% ‘ 
Th ll 2 > Ne ee 3H4679/S10....... Reet SWITCH: SPST; local-remote control. ...-..-. 10) 7 
NSS cis aie seine 3H4690( )/S1...... Rect.... SWITCH: key operated.............2000+0005 La lee: * 
DG nes er 3Z9824-271......5. Rect SWITCH; start-stop for remote control........ 1| * y 
PANES Serene 3H4679/S11....... Reet... SWITCH: stop, emergency.........+--+++++++ UNE Ae sf 
3Z9824-341........ Rect SOR sary button; start-stop; 600 v w/red 1 | * . 
indicating light for 125 v circuit. 
1 EOC ee 329560 Pere cte ero he Teeter SWITCH: iatanlonk Co S41 0 deca saswceines 10 | * ” 3 
3Z9822-1.......... 1S ee SWITCH: part of panel ass'y.............++5- 1|* ste ¥ 
1h re 3Z9829-2......2... T, KU..)| SWITCH: start-stop; flush fype..........-++++ Br) Metal 
ONES ose: SLOSS TAN estos MOR ee eae : toggle; SPST; slotted base; Hubbel 1] * 
;6-amp; 125 y. 
Oe oe eee Sere 8Z9542D.......... Be cary SWITCH: control type Re-cirk-it time del Oa is 
ions 3H4679/S8. Beot,,.,| SWICK doorticek | a s . 
{ic AP SES aE 3H900-20-1....... Ue ae SWITCH: circuit breaker; main power; one 5- 1h | 4 
op coil, and one 20-amp coil; time delay 
urve ‘T)”, 
OE ie hee SASIOB ie teck oe FM..... SWITCH SW-105: toggle; SPST; 3 amp; 250 v 3s i 
BEB ccsvho cs SUBSE se, Be KU: SWITCH: nonshorting: # circuits per section; | 1 | * : 
two sections, 
Boavariccrewas se $Z8142.1,......... BUS x yO toggle; DPST; blower control; 3 amp; 13% 
50 v. 
DB ee staiacsre sin sare 2C2263B/S10...... KU... SWITCH: oscillator frequency control Dl nrare'| exersil vies canes 23 
BS cian ainsra lasers 3H9I5AB.....,...| Reet....| CIRCUIT BREAKER: de-ion type AB........ 1 Fae iss Sateen 
Boia eerie elce 2022638/ 100M..... KU. POTENTIOMBETER: 100,000 ohms........... 13 2 bd ical Ke 
CO en ee 2Z296-250M....... OU aso POTENTIOMETER: 250,000 ohms Dl ass areal ois sa fo 
Soe SH4670/R6........ Rect....! RHBOSTAT: 5 ohms... RN ie als 
BBN SE Peicioss Z6001=7...2..<4++| Lsesses.| RESISTOR: fixed: . hetvpeHa.... See Sala ee 
Bie deecevs 3Z60016. 2.6.2... Rect. ..|] RESISTOR: fixed: 15ohms;l00Wivkewsaid..| 4 | + ral 
0S eee BZ6015-7........ -| Rect....| RESISTOR: fixed; 150 ohms; 100W...,......) 1] *|ic.{tc) # | * 
er Oy 


Note.—Order maintenance parts by stock number, name, and description. 
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Sg ere IR in, AIS Ah 
Signal Corps Major 5 Ongant- 
Reference Symbol Stock No. Component Name of part and description 8 Rootes a 
2 —— 
5 3 = a = $ 
—— 2 |2/3/3/ 2/3 
Pe ee ee tlelela|s 
23-1, 23-2...... 3Z6020-10.......+- KUsenc: RESISTOR: fixed; 200 ohms +5%; 2 W; wire- = ———— ball 
wound. ‘ «| « 
hea Scenery 8Z6050-11......... KU... RESISTOR: fixed; 500 ohms; 50 W; wirewound : 
BOSeetae nein 3Z6100-23.......++ Keres RESISTOR: fixed; 1,000 ohms +5%; 20 Ww: Di iicrsl| share ate «|e 
wer; wirewound; 2 terminals; IRC type DG ies a lee 
18 Co ener BZABOBS voice weiecests ¥M....- RESISTOR: fixed; 2,000 ohms +10%; v4 W;” a We 
carbon. |e lee 
19-1, 19-2...... 8Z6200-12.......-+ KU aene RESISTOR: fixed; 2,000 ohms +5%; 1 W; mah 
, carbon. < * | «& |e 
Difraelinantaleresesaistant 3Z6250-10.......++ BC § eae RESISTOR: fixed; 2,500 ohms +5%; 10 W; 
wirewound. 2 1 Vic Pare el Oa Pa 
A cet caterers 3Z6500-10......+.+ KU) 2. RESISTOR: fixed; 5,000 ohms +5%; 14 W; ‘ 
AG Me Le all ee aes laa «| « 
QB Lise svereiye ele 32Z6500-16.......+- KU.....| RESISTOR: fixed; 5,000 ohms +5%; 10 W; ra le 
-s wirewound. 2 oe tel allem 
BOE ois eis srecsisceies.s 32Z6500-93.....6.5+ KU.....| RESISTOR: fixed; 5,000 ohms +5%; 20 W; sili 
a ‘ wirewound, z e Bea label bil [Ps 
35-1, 35-2...... 3Z6500-24........+ KU.....| RESISTOR: fixed; 5,000 ohms; 60 W; wire- | « 
- wound; No. 3 terminals. * | 
ADA ODOR DOG 8Z6575-18 rcusiatela ee KUs.. RESISTOR: fixed; 7,500 ohms; 100 W,....... 1|* 
VES br ece oe 3Z6610-7.......++- ALG US sir RESISTOR: fixed; 10,000 ohms +5%; 4 WwW; i|* 5 * 
carbon. a * 
OS Ges apa prine 8Z6610-11......... FM..... RSIS R: fixed; 10,000 ohms +10%; 1 W; 1|s winged 
carbon, “rae 
BO ies seiereset fiers On 8Z6610-83......... KU....- RESISTOR: fixed; 10,000 ohms £5%; 20 W; 9|* gl ele 
wirewound. one 
BBL. cee ve ees 3Z6610-14........: QU ee RESISTOR: fixed; 10,000 ohms; 100 W; wire- 3|* Slee ee 
wound. 
cae $Z6610-22.......+- Rect.... RESISTOR: fixed; 10,000 ohms; 200 W; wire- 20 | * ble 
wound. sealers 
UDaeiacereisinvsierelare's BZOG1O AN nts eccisen'es KU; ..23 BESISTOR: fixed; 15,000 ohms +5%; 14 W; 1|* Pa ee 
carbon. see 
17=1, 20-15-66 3Z6620-11........- FM, KU ESS TOR: fixed; 20,000 ohms +5%; 1 W; 9\|* ie [Mecaliee 
carbon. aii 
DRO hah < 3Z6620-14......+.. Kt RESISTOR: fixed; 20,000 ohms +5%;2W;| 2| * Pay g| 
carbon. 
29-1... 2+ -,..| 3Z26620-15......--- KU... RESISTOR: fixed; 20,000 ohms; 20 W; power; 1 | * | el 
36-1, 36-2 , wirewound; IRC type DG. i 
36 an 36-4 3Z6625-12........- Uso ee Om fixed; 25,000 ohms; 60 W; wire- YH Ye el ea fe 
, wound. zie 
RONas stiatoiascests $Z6630-9...0.060 05% KeUican- ee fixed; 30,000 ohms +5%; WW; 1|* ¢ |e lies 
; carbon. 
He peneeeeenes 3Z6640-6.......++: PMs... RESISTOR: fixed; 40,000 ohms; 5 W......-5--- 1|* a] ellie 
dene e een eees 374531............| FM...--| RESISTOR: fixed; 50,000 ohms +10%; 14 W; ri ik % |e lee 
18-1, 21-1 8RCE li : carbon. 
nye SIBE5135..... FM, KU| RESISTOR: fixed; 50,000 ohms +5%}; 1 W; 9 | * Pa ee 
25-1 37665 ‘ carbon. 
dee ciainiaieige 650-14.........| KU..... Re: fixed; 50,000 ohms +5%; 2 W; 1|* ele] « 
carbon. 
Bet sone 3Z6700-6........5+ KU: RESISTOR: fixed; 100,000 ohms +5%; 14 W; 6|* o |e] 
carbon. 
OEE tom ene 3Z6700-12......... 4 Oa RESISTOR: fixed; 100,000 ohms +5%} 2 W; 1|* «| «|e 
carbon. 
BART sails ocyieiess.s 3Z6700-24......... ICQ UB IAT oe RESISTOR: fixed; 100,000 ohms; 60 W; wire- TNeklseslaee * | * 
ee : se wound. 
17-1, 17-6...... 3RC21BE2045..... User RESISTOR: fixed; 200,000 ohms +57; 16 W; 6\ +l...) *|*]* 
a Doe eae BZA5BB..g 66:6 a'eitorars's FM RESISTOR: fixed; 500,000 ohms; }4 W; carbon | * «| #] 
4. 22~ M....- ; ; 500, +14 i pan 
BOA hs AMPs h sss 8ZG6803-1.......... KG iene. RESISTOR: fixed; 3 megohms; 5 W; voltmeter; 2 * 
5 353466 multiplier; special. : 
seegeceeeee cee! OL OLQG. cree ee eee ee Rect... . hye ixed; 20 megohms; voltmeter; 1 fees * 
je ‘ : multiplier; special. 
Lt a BZ5015-2.». 000002. T, Rect.| RESIS‘ ‘OR: heater; cartridge type; screw base; Alec BAN *|s 
Ae 32-2 275015-3 150 W; 115 v. : 
, B2-2......| 2Z5015-3.......4.. 1d 8 RESISTOR: heater; cartridge type; screw base; 
v. Dale Os] do.0' [eras * irs 
Dh rreresercres pies lie Poibssielaies FM..... SOCKET: dial light.....-.+++0++0eeeeeeerees 4 Pre: 
ohne eee ei siniss FM, KU| SOCKET: octal tube. ...--++++s0erersrereres 13 | * «| *) » 


nly maintenance parts can be requisitioned, 
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Signal Corps 
Stock No. 


DB EOS oe ieites sehcaner a 


2C6382B/T5....... 


3H4679/T4........ 
279933-1911 


2Z9618.6). 050 5 iss 
2LQ95S Ss caicerearenieeis 


BC2208B/TS, c0s0s: 
2C2263B/T4....... 
202263B/T6....... 
202263B/T7....... 
262263B/T5....... 
2C2263B/T9....... 
27,9717-45556...... 


2IOU Os sia 3 ssiv eri sisa's 
2J6K7.... at: 
POOH Lesstiasras sinters 


QIGASGT.......... 


3Z12072-5......... 
3Z3915-10A....... 
2Z9403.19......... 
PLOVO SOM ea caren nants 
3Z3915-14 


3Z12048-19........ 
3Z12048-13 
3Z12048-8 


3Z12048-9......... 
3Z9402.32 
3Z3915-12 
2Z9402 37 oss eae 
DLOBAD Ls. cwolna see 


2Z9408:3 0. e ses 
yYA!:) Ve See 
2Z27T0B.9 . eee 


Cerne 


BAT BOG res src ess 


) and SCR-271-( )—Continued 
= nhi- 
| = “ation 
Tard zg atoc 
Caen Name of part and description 2 a ieee Fe 
Ne Se 
& |S) S = 
| Al PTOI ESN ba fit| 
— Fa ‘ + 
ISUR on SOCKET: resistor; A-H&H; Cat, No. 50715.... 2 ; ‘ : 
ISR care SOCKIT: tube filter; standard 4 prong........ 5 | 
SOCKET: main rectifier.......... 0.000052 eee é seeleteleaslees 
SOCK EP tOp OIE aleve aretervcisyase.e-aizcarcin citer a0 Bloor ierlens 
SOCKET: Edison base..... : 2 ae 
SOCKET: med. serew base 2 esvleesieae 
SOCKET: panel light ; a 
TRANSFORMER: current; 200/5 ratio; Weston 1 
No. 604. 
SS asbaless TRANSFORMER: filament; 220/110 v; 60 L i 
cycles; Kenyon S-9527. 
Rect TRANSFORMER: power; 115/11.5 v; 40 amp. 1 
Reet TRANSFORMER: line current; 150/5 ratio; 1 UDR bese l a cet 
WEMCO W1. : 
Rect TRANSFORMER: main plate; special; 1 |iscneip icra enece 
WEMCO R-1160-B. 
Reet TRANSFORMER: variable; 11.5 kva; 0-115 v. | 
EDs Giese TRANSFORMER: variable; 0-130 y. Aviso aerersi 1 
PMiai... TRANSFORMER: power; two 6.3 fil and 1 1 
plate winding. | 
rM.. eS On output; Gen Trans; type 1 
TR-6212. 
Kua TRANSFORMER: power; Amertron No. 26579. Oe ee 
oD eee TRANSFORMER: output; Kenyon No. T-104. . 1 al 
UU Soe TRANSFORMER: fil; 110/7-14 v; Kenyon,.... 1 yl 
Uae TRANSFORMER: fil; 110/2.5 v; center tap.... 3 
LG UEOS Ae TRANSFORMER: fil; for final 450TH tube... .. Es 
RU ew TRANSFORMER: variable; 2 kva; 0-135 v..... I 
KU, Sah eect power; Thordarson T-92- 1 
21. 
KU... TUBR: JAN-6C5 (VT=65)......0000.00000008 | % ! fies 
151 B yaar TUBE: JAN-6F6 (VT-66)........ccceecee cere! 4 : +|e- 
ISUGr an, LUBB STAN BK CV DSB) snes paccee murs e) } I : ) sles 
PM... ;.. TUBE: JAN-6K7GT (VIPEROSBY As cxccasnlaiee ate 1 . thes 
BMiece; TUBE: JAN-6J5GT (VT-94-D)... cee cee nees La fects ses 
¥M..... TUBE: JAN-6V6GT (VT-107-A).......02<-- eel oy 
SUT TUBB: JAN-450TH (VT-108=A).. 2.0.00 ee 7d bell « [ins 
NCD ere TUBE: JAN-5T4 (VT-114). 000. cec0c0c0 cece: 1) aaa | sir 
ISU ia. TUBE: JAN-6L6 (VT-115)..........--ccs00 Ai eral bs sfes 
IOWE ayers TUBE: JAN-6SJ7 (VT-116)..........2.02+0- es te lleva 
Devraaiaiecese TUBE: JAN-WL530 (VT-122).............+- 7 all Ul At lee 
PM... TUBE: JAN-6X5GT (VT-126-B)..........-. Lea | oR 
Rect.... TUBE: JAN-WL531 (VT-144) ....0026.0000+. PAN Sail al [cen 
EM... TUBE: JAN-6A8GT (VT-151-B)............. Lieut elses 
BU racers TUBE: JAN-866A (VT-46-A).........5..- +5. 2 0% eles 
GUase TERMINAL: grid CLBEN DE 2oteaikeionc nal nasieete 2 1% sles 
NS Ul ene TERMINAL: grid CUDIN OL Sian munciesarezen Lala sila 
USO eae TISRMINAL: grid clip No. 12..............-. 6 |. fee 
KU eel TERMINAL: 0.032" thk with 0.136" hole...... 13 |, alas 
UG BE TERMINAL: Cinch No. 1510A............-.- vel *|e 
WU e ce ae TERMINAL: Cinch No. 1580................ valk Jessie 
rah eae TERMINAL BOARD: type 2-50............. tal |. «+. 
TERMINAL STRIP: Cinch Type 1514.04.40. 6. nelle 
TERMINAL BOARD; Jones No. 3-50........ i +] 
c TERMINAL: F. W. Morse No. 2028,......... 2 |. a 
TERMINAL: Special; WEMCO § #47268...... 2 |, +/+ 
Rect....| TERMINAL: WEMCO § Y8B7478 oo ccca. css 130 |. «|. 
Rect....| TERMINAL: WEMCO § PAS) Y ee on 12 |. +]: 
Rect....) TERMINAL: WEMCO § WOO LN Ra aa cciedc 8 |. ‘|: 
Rect....| TERMINAL: F, W. Morse No. 1963.......... 11 | “|< 
Rect....| TERMINAL: WEMCO $ POOL Monee nome si 3 “fs 
Urs TERMINAL: Cinch No. 1510................ 3 «|e 
TSO ss wrace TERMINAT; Cinch No, 1512................. 2 «fo 
5G Ob pans TERMINAL; Cinch No. 1520................ 2 “|. 
HUG Saye AL: phenolic block; WEMCO S 1 “|e 
542247, | 
Rect...) TERMINAL BLOCK: WEMCO § #1225875... 1 | | 
Rect....| TERMINAL BLOCK: WEMCO § #1225376... 1 | 
TR iearrccsss TERMINAL ASSEMBLY: grid CH psa were Acne ut 


yy 


ae 


SRR eK EHR He HH HH EHH EK * * « «* | Depot stoc'! 
--* eee RHeHeeRE RH EHR HE HE x * eee eH HE * * * & * * * . ee 8 2 | Depot stock 
= 
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' 206. Maintenance Parts List for 


Radio Sets SCR-270-( 


5 Signal Corps Major 
Reference Symbol Stock No. Component Name of part and description 
| 
$Z12031-7,......22++ op been TERMINAL: Stewart, Stamping 919.......... 
BOLLS x conceit aise ae Bonessce TERMINAL: WEMCO § #147242.........-... 
3Z12048-22........ ol bee yee TERMINAL LUG: Sherman No. 175.......... 
OLLIOBD nsec avleesns COxS TERMINAL LUG: GB No. 2269. ......0...<. 
3Z11085-2.. 2... 2. COmes TERMINAL LUG: GE No, 2271. .....02..4.. 
2ZA\1003B/T1..... Wise TERMINAD BLOCK #2 235s sode wc cweceaseees 
VACA? URN ul ennenns | TERMINAL BOARD: WEMCO No. 805456... 
b TERMINAL LUG: GB No. 2272........-....- 
TERMINAL LUG: WEMCO § 4867295A...... 
TERMINAL: WEMCO S #233155............ 
TERMINAL: WEMCO § #867476A........... 
TERMINAL: WEMCO § #147242A........... 
bio ore Wi clecnpraces ica wie CO......| TERMINAL: WEMCO S #867508 ........ 054. 
2ZA1003B/T2..... WiGievcs|| CRIMEN AT BLOCK 5 esos cauceciate aac snaisis 
3 3H4679/Al.......: Rect....) ANGLE: micarta; 4" thk x 35” lg x 234” sq; 
root angle; 11 holes of 1%" diam. 
8GI839-2 oo. ee ee Rect....| ANGLE: micarta; 44” thk x 35” Ig x 234" sq; 
root angle; 10 holes of 4%" diam. 
> DAQT OA. nase 6. 1) ee ANTENNA: telescopic; 20” extended.......... 
2A275-118/1....... AN... BAR: shorting; 44” thk x 3" w x 349" Ig...... 
6L946-16-3........ AN.....] BOLT: “U”; steel; 34-16; 314" w x 316" Ig..... 
VY AVIS) Race RUF BRACKET: for 20-W resistor... .......--+-+: 
271406-3..0.... ene 18 ee BUSHING AND NUT: type UB-241.......... 
QTNB84-3) ose sess Gare BUSHING: brass; 0.42” diam x 74" Ig; 4” lh 
thd; part of connector for fil line. 
QUISB4 ceive sis sisase i Needy BUSHING: brass; 14” dia x 1” Ig; 14” Ih thd; 
. part of connector for fil line. 
6Z1668-4..........- Wiican BUSHING: face; brass; 214" x 1144" thd....... 
6Z1663-3........+- WAGER BUSHING: face; brass; 214” x 1” thd......... 
OBIS. ates: ciece-s eslae WiC see. CAP: std flat top screw type for automobile 
radiator with vent hole. 
‘ 201538/C2.......- FM........ GUGAMIP HOnvatal ste Met, Meet. Saree corset nent 
GZ GAD is 5 aie aisve erie ate Pe ca ene ne oe ae line connection; galva- 
nized steel; 114” ID. 
W Q72842.34. cee nes COs wa CLAMP: Sherman No, 2........-.-.02+0+00+: 
‘ PIAA tact PORTE IEE FM... CLIP: antenna mounting; phosphor bronze; 
/ 0.020” thk x 14" x 56" x 1¥%”. 
DOT 2I-Or sees eins KU, CHEER ISG" xg egy ec sr stores we nciirins 
‘ Reet, 
f SATLOOAL. ores oe sme Rect....| CLIP: resistor; part of resistor board ass’y...... 
i STATOO ices esis ie Reet....| CLIP: resistor; type 781380 altered.........--- 
, 62225382 eee oases WC..... CONDUIT: flexible steel; 14"..........2000+5+ 
i 8Z1016-4.....0..5.% Rect. CLIP: fuse; 8 #1K77397 WEMCO.......--+-+: 
, 2C6382B/C10...... si eee CONNECTOR: ceramie coil; neoprene....-..-- 
\4 2C6382B/C11...... WDieretsrcsseace CONNECTOR: plate line; neoprene......-.--- 
| 206382B/C12...... 1 Lee Wes CONNECTOR: water jacket; neoprene... -...-- 
BLSVIGHSS sinters svecepate Weck CON ese 90° angle; BX type; visible; 
type #AC912.14” size. 
DEBOLTB 0.00050: Doeenens CONNECTOR: brass; Z-shaped, }4" thk; 34” x 
74" x 1034". 
BEBO Gai. «25's x 4 Sanne CONNECTOR: brass; Z-shaped, Ye" thk; 34" x 
814" x 12". . 
DOO Be cieasscax: YEAS CONNECTOR: brass; 114” OD; 94" 1D; 134" lg. 
o7301T 1d eves Te igakis CONN a brass tubing; 0.875” OD; % 
ID; 134” lg. 
DUBUN TID iste.n, Pct A Ne le CON oes Baa angle shaped; }¢" thk x 
Hi 1" x 186" x 214". 7 
| HPO UA Osco onset Dis eciaste CONNECTOR: brass; My" x 34" x 534" weasraeiea 
4 DE BOUT «co crests 50:01 Titanic CONNECTOR: brass; 134" diam; 1% Ig... 
i 2C6382B/S5....... 1 Reeser CONNECTOR ASSEMBLY... ..+-+++++++05> 
I 4G1668B/C8.......] IKU..... COUPLING: flexible. . .-.. Saiente ee 
{ 6273430-7......655. WC. sc. COUPLING: Cat. No. A-1552; Mueller eens 
623430-10......... WC... COUPLING: Cat. No. A-1624; Mueller Brass. . 
6Z3430-6 ! COUPLING: Cat. No. A-2569; Mueller Brass. .| 
6Z3430-8 COUPLING: Cat. No. A-3719; Mueller Brass. . 
‘ 6Z3430-9 COUPLING: Cat. No. A-4218; Mueller Brass. .| 
ICIH88/C3 ...... !M.....| GRYSTAL? 4,100 Ke... 02.2. ---02.seceeteress 
PC1538/D1).... -.;.+-- FM........ DIAL; velvet: vernier; 4°... 0000+ se eeve rere ees 


Note—Order maintenance parts by stock number, name, and description. 
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| Organi- 
zation 
stock 


Quantity per unit 


5|% 
z|s 
- | NN 
2 lecetens | 
Pag Sasa | 
A ectecs | 


| 4th ech 


* % % 


1 

1 

i Dl [rears rere wi 
jE RAG A ees 
9 | * * 
3|* * 
bE ees 

8: 40 [oi [ecenfows pees 

DZ Walscefarece ae 
3 | * + 
Te arsed Baten aa 
bobNsetesrs 5 
2 | * + 
2 | * * 
9 | * + 
2 


_ 


* * * * * © *% * ee ee He % * tee eee ee ee ew # | Depot stock 
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* * 
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-{ )—Continued 


= Organi- 
eS copes 
Signal Corps Major alt a stoc E 
Reference Symbol Stock No. Component Name of part and description 2 acliaa lesa oa ks 
s lelelelalé 
e alalals]A 
—<$<—<———— 5 : * 
2A275-118/10...... AN. 0... DIPOLE: steel plate; steel spacer; steel tubing; 32 |. ..)... 

steel gusset and brass support; over-all dimen | 

2” d; 2814" w; 38” Ig. 9 * 
62949. ccc csaks., WC.....| ELBOW: 90°, 1” size; Cat. No. A-3114; altered. BRE Re ‘ 
BLO va sccis vee WG ia, ELBOW: 180°; Cat. No. A-3198,.....” roel 2 ‘ 
62Z3862-1.......... ol No eoaerd ELBOW: cast copper; streamlined; 114" x 34 6 

x 90°, 7” * 
6Z3682-2........., Doses ELBOW: wrought copper; streamlined; 114” x 2 

1 Vy sf x 90°, * 
GZBGCO) . cociesat tek WiGiese. ELBOW: street rasan Vere aR oO ae : } : 
OLB6 Dlr on sayy ee WiC ere ELBOW: street DiRSS IZ ONS ook al con sor! ' 3: 
6Z3682-4.......... W.Ge 2 ELBOW: Cat. No, A-1558; Mueller Brass...... i f 
623664....5..5..., WOE ak ELBOW: Cat. No. A-1629; Mueller Brass......| 1 |...]...|...1.., K 
6Z3862-6.......... IWC. BLBOW: Cat. No. A-1631; Mueller Brass... .. VO eed oo ae Gane pa 
6Z3682-7.......... Wea ELBOW: street; Cat, No. A-2680; Mueller Brass. Vd ened ed on ea 5 
6Z3682-8.......... WG ELBOW: Cat. No, A-6107; Mueller Brass... r— 2 <i x 
6Z3682-3........., WOS 4. ELBOW: street; Cat. No. A-6160; Mueller Brass.) 1 |. . er} ool 
2Z8799GGAGA.....| AN... ELECTRODE: tungsten; used with spark gap 4 

on ass’y; type GA-6-A_ - * | wll @ 
2C2263B/F1....... RUE FILTER: air; “Dustop”; 12” x 12"x2".... wee 1 Nate 
6Z3856-10......... Dieclsse es FILTER: air; “Dustop”; No. 2; 10” x 10” x2"... 1 A 
PEABLO siete reece FM... FOOT: rubber; type 970; Canfield Rubber Co.. 4 |. “ 
PANIOS Oost cntsess BIN ecti'e FRAME: antenna ass’y; frames No. Land No.8; 2 |. 

4 ft 776" w x 18 ft 1046" Ip, “ 
PRIIGO 5 6 corsicivas ANG. PRAM: antenna ass’y; frames Nos. 2, 3, 6, 7; bo oo cs Ca 

4 ft 716" w x 18 ft 1015" lg. i * 
PEND YS ERReI El AN ess FRAME: antenna ass’y: frames Nos. 4 and 5; 2 

4 ft 774" w x 18 ft 1014" Ip. ; 
$Z2831-9.......... Reet A MUR BEOCK Gc gee 8 a le ee es 
SLOT FM... FOORISOR Pe eRe try ae rp een 1 |}. ag) Bete ef) | ok 
28271A/G2........ Ua. GASKET: treated fabric; 0.036" x 14” x 3166". . 1 Seba hs. Th 
25271A/G4........ Kuso: Cee treated fabric; 0.036” thk x 374 1 

x g". * | peice 
28271A/G3........ sys.) GASKET: treated fabric; 0.086" x 14" x 11 w"..| 1) * a | ela 
202263B/G1..... TSU GASKET: h-v binding post....... °°. ..7° 2|°* a lige lex 
2S271A/G1........ SUG ae GASKET: cork; 4%" x 1S" x 1156"... Sige 21%  lhanhes 
2C6382B/G1....... AN GASKET: connector; tube water connection; 2 

vellumoid; 114%” OD x 34" ID x14" thk. 5. | 3 bee 
3H4679/G2........ Rect... GASKET: for cover of h-v rectifier transf...... 1 weeded 
3H4679/G1........ Rectucst Seer: cork; for feed-through insulator h-v 2 

rectifier, * 
2C6382B/H4...... fe HOSE ASSEM BLY: trans to water cooler; brass; 2 ; 

he 1” ID; 48" Ig with pipe union at each 

end. " 
2Z41003B/H3..... T, WC..| HOSE DRAIN ASSEMBLY: consists of hose 2 |. 

nipple and rubber tubing, * 
2ZA1003B/J1...... WG... INDICATOR: flow; bull’s eye 1"... Here Ls) : 
CYALLY (i erent a BIN coir INSULATOR ASSEMBLY: over-all dimen 2}. 

4" d, 434" W, 2734" Ig. * 
202263B/K2..... | [eS 8 Pe KNOB AND ROTOR TAD is v sick Seay eit fone halk af 
BASSO. enon Wee KNOB; switch; bakelite bar........ | 1101" ay . 
2C6382B/K2... ||| a Reroee KNOB ae D POINTER ASSEMBLY: fil IE 

control, * 
2C6382B/K1......| T....... KNOB: plate line RUIN Hos oregste < oe eectera Lishs us 
2Z5749.2.......... Reet....| KNOB: molded bakelite......05..,...00707°"" d= \|5 7% 
2C6382B/N1 dk NI PEDO RARRS circie ces te kt 2 |. 2 

I: Cat. No. A-1555; Mueller Brass. ||| 1 WA feel eee BG ea ‘ 
ER TCD SLE LE Aa leak 7 a A IS Pac a |e 
fnutled; $4” OD x 34%-20 tap x 77 Ig. RA De a vesfeos| TS 

D pied rass; 44” OD x 56" Ig: tapped |......]... soncpess 

6"~24 thd. 
SE BOE 20K kot lc i NUT: knurled; brass; 84" OD x 5¢" FN ee DH f i 
ELE ae” ie gene Eee aera : lock; brass; 34” OD x 4" Ig; sides CUES. aad foes 

tapped 14 "-20, ‘| 
2C6382B/P1....... TWG,. PETCOCK: male and female ends......,.,.... Ast hitulsieel ome 4 
627557-1.1..... 2.) Wire FIPE: copper; hard 1" diam..,.,.07°77777"7"" Dalek eect ener 
6Z7557-8.2.......- West PIPE: co Peer APO” OIBME Sa cs cane Vabevecae 3 este: 
62Z1663-5........ 1. CLeanene REDUCER: Sen, Ee NG eS 2 sale 
OIA 88 os cullen ees SCREW: mach; RH; No. ae aa CS ppeneepa Mek we (Ca) * 
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( )—Continued 
| ; Organ. 
| Signal Corps Major 5 eae “ 
Reference Symbol Stock No. Component Name of part and description 3 eae, 2 
So) Sa) le |S 
a (2/2 /|2]3 
@ |Sral SiS 
6L6832-32.1....... BRAINS DONS SCREW: mach; RH; No. 8-32; 2” LF GeIA INR ees ee LM eaill ok 5 Wie 
67032-32100... ita etree SCREW: mach; RH; No. 1 eo Fae [trees ele a | aes 
6L7920-82.1. 2.2... EAS NWS SCREW: mach; RH; No. 34-20; 2” les brags. cl cc. syns 
61:7920-6-32.1 0.1000... SCREW: mach; RH; No eres ate brass, sled Lala, Sef Wee 
6L4908-32.1 0.0000: Ly ea erences SCREW: hex: HM; No. 14-13; 2” lp:steél.....|...... alee: eer Dies 
206382B/S6....... [.......| SHAFT: insulating; 116" diam x 7" Nate, een te 1 al sieo| ia late 
2C2268B/S1........ OG, am SNP) home eee ous beech cee 1 ail ease exec lew 
202263B/S2!......-.. ICU eee (SAB AU DUEI DAF Veet hWnd nesetiias Oleayas suateben eee aie 1 ailsravall asaya pitt 
BLOOM ceilogceeutiers aD esas SLEEVIS: brass; 114%" diam x 54” TOR isis ies socials 1 By [SPA oe | fas 
VACUIOS F coeunmtneyyene Ghivecontes SLEEVE: brass; 146" diamx 1"lg............ 1 oll oeeral|| han )Rie 
28270B/84.......4 AN SPARK GAP; (air) with adjustable tungsten | 2 Wet els elles 
pment; type GA-6-A; used in transmission 
ines. 
2Z8878-7 22 cece ICU nee SPRING: steel; 329%” lg x 0.060" diam......... fal Meese apse etal [pret | Oa 
DESOTO Bey a ginceie KU ang SPRING: steel; 496" Ig x 0.060" diam. ........ Ta pe (le Teed [Rica | 52 
2062263B/S9....... HUianees Ee middle shelf bushing; 0.064” diam x 3 * 
274" Ig. | 
2C6382B/89....... heen ee SPRING: brass tubing; 14” OD x 3" lg; 110" of 2) |Irove il acers}| aves] ecegee tant 
| 0.040” diam wire. P 
QTB872-2 oes cus Daisies SG phosphor bronze; 346” x 1144” x Li) press avera|l acess were 
| Vo" thk, 
DIBBTBH sce evie a vs i eee SPRING: steel wire; 54" OD x 14" Ig of 0.06"| 2 7 
diam wire. % 
2A275-118/11.......| AN..... STUB: antenna; 14" dx 3" wx 171%" Ipeietgcuine Lots a 
i SUBIZ6 Teer. ce Uses STUD: brass; 546" Ie x 6-32) oes sha Peas We 8 
(ESI bss eis ann ae Ure BDU D sbi asei2 840s Bee 0) ene reel 2}. pS 
602128L-2........ Koonce SUD brass: S74" Ipc Senos ns eee 41. } es 
CHSDIR Tyee Bee BG vias STUD: brass; 1074” Ig x 8-32................. 11 |. : 
6031214-1... Wreck STUD: brass; 144” Tex 10-32.....-..-..-.6-0. 1 |. 4 
GIST 2600 coger el Oa eine brass; 436" x 14"-20 thd; for h-v insu- 1}. 
ator 
HUST 200\.  avaerese nate Tr perencaye STUD: brass; 37-90'x 96" Ig... cence saws ee 1th : 
GLO L228 cis. sieasiaaon ie TN Wwiercenr STUD: ground; brass; 34" hex x PR ALS Ysera 1 ES x 
(63 B32 PAIN eee ears aca Reet....| STUD: brass; 14-20 x 134" Wes mtcNeicawa ents vile ‘ 
GLS1226.i6 0 scsi Rect....| STUD: brass; 14-20 x 214" lp.............22:. | 1k. nS 
GLSI2Z25» saw scies Rect... STUD: brass; No. 10-32 x 2" Ig. ..c... 00s. TEN beat etc kero ase 
6L31238...........| Reet....| STUD: brass; No. 10-32 x Beas MBs aaa wiardlesavs 1 aes arse lecied a : 
CU Wb ee emer aud [LEY Tc ee STUD: brass; No. 10-32 x 354" lg............. Di Hipated erate | tal se 5 
6L31230-1.........) Rect....| STUD: brass; 5%"-13 x PAN sein tern Va eae a ae 10 og de ig co 3 
GISL2 1A vase ceeyeion Reet....| STUD: brass; 34-16 x 114” 1 ea IRA ec 1 lee eo) (oo) aa af 
BASD Ulan cscee ee AN.....| SUPPORT: inner; horizontal transmission line; 2 |. |eeelene|ecs 
46" d, 3" w, 2716" Ig. j * 
GZR5 Ti HLs ers acces AN tac SUPPORT: outer; horizontal transmission line; Z jeceleeelersdere 
1" d,4"h, 3014" lg M 
G6Z8577-2. 0... oe AN ei taacs SUPPORT: vertical transmission line; 144” OD, 2 fe eeleseecetecs 
0.0382” wall, 29” Ig. * 
6Z8635-9....4..... WG oon TEE: Cat. No. A-1564; Mueller Brass......... 1 Mi 
6Z8635-10......... WiGiieees TEE: Cat. No, A-1565; Mueller Brass......... 1 . 
6Z8635-11.......... WiC, TEE: Cat. No. A-1566; Mueller Brass......... 1 < 
BZSB8H=B6. win owes WiGhS eae TEE: Cat. No. A-4204; Mueller Brass......... 2 ‘ 
3Z12513-50........ WC..... TERMINAL BOARD: 3 terminal; phase con- RS its gd oid Ic 
verter. * 
BZ TBIZA sees icteayese AN... TRANSMISSION LINE: horizontal........... NI seal Weel Sai) (=r . 
(VAY AD ears nee ee AN... TRANSMISSION LINE: vertical; see No. 2; T Joes fessdeeeters 
; 1%" w, 29" -h, 8 ft 714" le. * 
O28 712-2 ee ase INS os TRANSMISSION LINE: vertical; sect No. 3; STN Ee cal [ic 
174" w, 29” h, 9 ft 1034" Ig. * 
PLA SIS eS Rect... LUBE SUPPORT. «cons ccsaen. hbisiaceisiaverere! ele 2 Ped eee Ree (oe :. 
BZ ST LARS hones. evsnevss i tn ere TUBING: inner; yellow brass PUDIN Beni eneas De ed el lac i 
6Z8724-9.. 0. cca Teac ctoers TUBING: copper; 114" diam x 11136" Ig....... j | es Poet [ei r 
6287248) ose ses SLi etaa cue TUBING: copper; 114" diam x 13%" lg....... i Pees esas icv Ecc 
BZ87 24-7. os eee Beaiencs TUBING; copper; 114" diam x 3434" 1g... seat : oped Pee nicl [Bice : 
6287242. eee ccs iLyataral ican TU Nae . : outer; copper tubing 2" OD x 26" x Se Pexwreiiavarelicceret erace 
1” thk. is * 
623320-8 dessa ANG .8. TUBING: soft copper; 34” OD x 19 ft 8" lg.... ibelp. F siallisielaferate : 
6Z1243.2 0.0. .es AN tee TUBING; vertical transmission line; sect No. 1; i | oe Mead ho be 
34" OD x 0.042” wall x 35-34" Ig. ; 
6Z8850-2.......0.5 Ae tenon UNION sora 33/5") Gasicriessretesncie eres atasete sina fnceraerare a feces piel ae z 
GASBH8 tater. ot. ercrats Weiser UNION: Cat. No. A-11204; Mueller Brass.... . Haiwisisoa's 5a oy oy ede 


i ipti al arts can be requisitioned. 
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| 2 Organi- 
g. |e 4 
Si » Majc 
Reference Symbol Sock Noe Goraonaae Name of part and description 2 é 8 
q |2/2/2/2 3 
& |2(sizieia 
YA lie Ue WiGwatan UNION: Cat. No. A-1 1206; Mueller Brass... .. | nseioxe-aiate viet} stavo!| creel arts : 
2ZA1003B/V1..... Wore: sere GATE; brass; nonrising; stem; stream- |,.....\.../. |). [272 
ine type. 
AGIOOSC/Woiccscsleon. ... -| WASHER: ceramic; steatite; 54” OD > Sg (piel iol paneer Lovenhen ele : y 
AGIOSSC/WSinicaaclie.... oo. Sa vellutex; fabric; 54” OD x E> IDX esceae nalace slave 
” thk, 
4G1668C/W5......|......... WASHER: fibre; 14” OD; 8%" ID; 14" thk....|...... Rileeaed *| 
BORA aoe salvar smesccane: WASHER: lock; bronze; type BZ No. 1924.....|.. 7 | seal execs | ators yale 
fH 5517-2 eS (a ree vellutex; %” OD x 0.1495" ID x ].00 077/707). 0°]0"° be Haboy 
" thk. 
SOI GZ5 2G trikes yl ka tenuate tari vellutex; %” OD x 0.261" ID x |...... sets cfs] wig sc [Bn 
1" thk, 
GZ98O Oh es sy ernnuconrs A aioca BLOWER: 115 v; 60 oycles; tWin). wi. ee ee ces NS ASI cad Ri tal crc My 
GL OS Oy eta io yesnieate MS ick BLOWER: 115 v; 60 OY CLER pc Soe Pe a iid: Ved Rena Daal bs cI . 
SHB99. occ sce2| Reck.... BLOWER: 115 y; 60 eycles; single phase; 1,725 Ue teed Waal be 1 
rpm. 
OZ3802 eee cece, Ava ire PAN: BROWS CVO Ari tea te deuc tits ce pg) De hierar sroved Saveell ents . 
8H899/SE. 2.2... T, Reet.| FAN ASSEMBLY: for blower SH89G4 io. Ye A eee * 
BRORNA cote Ge cre, FAN UNIT: 110 v; 60 cycles; with 10” blades..| 007] 0()07" * 
2ZA1003B/P2...... WC.....) PUMP ASSEMBLY: complete with 14-hp motor. Ee | earel saat aoe ier » 
2ZA1003B/R1.....| WO... D TOR ASSEMBLY : complete with motor; ES lerate'lisrela | ccalsvaes * 
115 v; 60 cycles; single phase, 
2A275-118......... ANS ie ANTENNAANIS 200 oe ceaccvielct A Fetelltteck | area | nee 
COTES O Rs ee ateiats BM. FREQUENCY METER BC-430........ 0012! tH ey eel eae > 
2C2263B, 2C2288A | Ku... |” KEYING UNIT BC-402-B or BG-7 58-A...... nS] a Vee ea — 
BELAG IOS pene Reet RECTIFIDR RA-60-A or RA-89............. UE PS Ne Reel Eee * 
2C6596/785A......] T...01” TRANSMITTER BC~405-( ) or BC-785-A. . J: fossvel scare farsa lee hd 
2ZA1004........... WiCene WATER COOLER RU-3-B or RU-4-A......, ae irene fetes aie * 
SDO00S Rca ues, Ga ae CAPACITOR: variable; 214-10 mmfd...... > I Pasay bara borin ee = 
38D9030V—5........ ire cost CAPACITOR: varia le;airdielectric;3-30, mmfd. YN AIRE ARS Re ee = 
foe BOOMER i eee CAPACITOR: 25 mmfd at 5,000 vi lh. 2 ldalec sleet eee 
cat] SDO025 Bn (Re CAPACITOR: 25 mmfd at, 5,000 vi rho. @ | oselis food | alee 
8D9027-4......... Re aastaee CAPACITOR: 27 mmfd; 500 v; ceramicon. .._. 2|* vege. 
81D9047-5 0... Rirec cen CAPACITOR:47 mmfd (50) :506y; +5%;ceramic| 12 | * ed se | c 
3D9056-1......... O8.....| CAPACITOR: 56 mmfd (50); 500 v; mica...., A le pit la | 
-| 8D9100-23. 2... R......| CAPACITOR: 100 mmfd; 500 v; ceramicon.. 24) * pel Mesa P 
3D9380-2.1........ OS. ....| CAPACITOR: 330 mmfd; 500 v; mica....,.... aan e | Sie 
2-1 through 2-16.| 3D9500-22. -. 11 .."| RB. ** CAPACITOR: 500 mmfd ; 500 v; mica......... 32 | * bl |Baeh 2 
3-1 through 3-9.) 3K3010211.. ||| 1" OS: 2. CAPACITOR: 900 mmfd; 500 v; de; mica... . 18: | * ©) Sale 
Bmlaunca stile eles BANE 28 esas OS.....| CAPACITOR: 1,000 mmfd; 2,500 v; mica... malice pay S| = 
Lind bie ee em 8DIKA2-111..... 1 Ae ee CAPACITOR: < i mmfd; 500 v; miea....... Zk Al cal | 
4-1 through 4-30.! 3DA9......0 0077" R CAPACITOR: 9,000 mmfd; 500 v; mica; +10%.| 60 | * eltedi|| 
PSL Wars ernst SU ALO-B TSE. vie ca (iBone CAPACITOR: 10,000 mmfd; 600 vy; mica. ..... 3) % pal Dad! FS 
5B-1, 5B-2, 5-1 | 3DA10-34.,. 7 R, OS...) CAPACITOR: 10,000 mmfd; 400 v; mica... |" 28 | * “| 14 
through 5-12. aDAiO-S ae : } 
Dn ORES LOB 8 Oe ttarnd eee CAPACITOR: 10,000 mmfd; 2,500 v; working... PB lca er pees | 
es a 8DA50-9.1. 00221) OS. ....| CAPACITOR: 35,000 mmfd 300 v silver tien: BP hi] Rall 
ou sry mmfd capacitors totalling 35,000 
mmfd; : 
58 EO Iannone 4G1668C/C1.....,. ORF ee CAPACITOR® ASSEMBLY: consists of two PB) biaedd Wirtel feat at || 2 
36,500 minfd, 250 vy, capacitors in parallel to 
‘ equal 73,000 mmfd; +10%. 
36-1, 6-1, 6-2, | 3DA100-26......., Rs OS: 2. CAPACITOR: oil impregnated; 100,000 mmfd; be lash Pacers pe | a | 
-3, 6-5, 6-7, 600 v; 410%, 
6-8, 6-10, : 
10-1A, 10-1B, | 83DA100-36.1...... Retoarc. CAPACITOR: 100,000 mmfd; 600 vy: mica;} 12] * |...) #| | * 
10-10 through triple; oil, f f ; 
10-GA, 10-6B, 
Betti | ape 00-31 R, 0 
9-1, 9— —4. LOO=S Ei co41,,.-< S...| CAPACITOR: 100,000 +5%: r 4|* | 
6-8, 61, 6-127 ’ bakekts. minfd, +5%; 400 Vv; 14. 
6-13. | 
PID i iersins 3DA200-1......... OBactna: CAPACITOR ASSEMBLY: triple; 200,000} 2|+*|.. | « | se 
mmfd; 4,000 v de. : 
1s UO ae 3DA500-29........ Obi) CAPACITOR: 500,000 mmfd: 6 * +) +4 
i A ieee ae SDB2.6020-1... 21] Og..." CAPACITOR: 2 mid; 600 45 eee oad a eas 
sree Beare 3DB8-10.......... OS, R... CAPACITOR: 8-8 mfd; 600 y de; paper....... 6] ™ best iki] 
10-5, 10-8, 10-9.| 3DB8-13...,...... QS.....| CAPACITOR: 8-8 mfd: 600 venanee 14|* s| | 
3DB5-70.......... ee senties CAPACITOR: for gyro moter eyrestat: SPosiRa” lle | # Terai oe 
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Reference Symbol 


ERD Ieee 
64-1 through 
64-4, 


52-1, 52-2, 52-3. 


16-1, 16-2... 


S321, 99-2.5.... 
a a aN 


I Crean: 
Signal Corps Major 5 zation a 
Stock N 0: Component Name of part and description x | ge 8 
3 2 A 
pe} S CI a o 2 
Es 2)e|/3) 2) 38 
6 (4/8138 /3/8 
2C4404A/C9... 005. Rie d| COMs ogcillatorwentaccrarcens arn aoe ne 2 sete i 
2C4404A/C10...... soo cel | WLOAI EIT ES Yeo aion WL ACem piee ese nat 2 nt v 
2C4404A/C15......] R......| COM ASSEM BGM ISG met cess lve siento 2 EO ~ 
2C4404A/C12...... Li Hawi aed | COLD Esenondanvrt cece ek a 2 ead 5 
BOLI Deane eae OS. COIs telay PASB Xian) 6) 2 ilies Oe 
DOLELG Me Rene erccciere OB scars COTES rela #380 os cc onsen oe ohn 2 oe raat ete 
4AG1668C/R1...... OS. COLA TCA CLOT ene mn OL mont. ce Rua) 4 neve * 
BOLOGS SS . vaaasnenes OB eisai COIL ASSEMBLY: part of phase-shifting unit. . Zyl ® alll oh || 3 
3C1081-2G....5..0. Os. COIL ASSEMBLY: oscillator............06... 2) * | Aa 
2C4404A/C5.....0.| Re. LOLOUILER ATT CIS 67 torainceemen deo eae ene re RIE: 2 Reel erased Cro 
BOBB0 aware sean, Testa COUDS Choke YAGER sa siancser canine eee Bi] eel eal cerca 
2C4404A/C7....... 1 TR SN ace COIL: converter or Ist det. ...¢.2.0.0c0cc cee ll Be rd 
SOLOC Sy pee Ore COIL ASSEMBLY: pulse filter. .............. PAN Hae vn en py 
BOLORAY ay amaeeen OSG caves COIL ASSEMBLY: phase-shifting unit........ ah Pee | . 
3H2421/C@11.....0.: (CAP COIL: exciter field for motor generator $#1200927. 1 . 
3H3421/C10....... Ciera siee COIL: generator field for motor generator 1 * 
5$#1200927, 
3H8730/C5........ (Olina COIL: field for motor $#1200926..........6... 1 liccate y) 
BOL OL vice mcane OS, R CONNECTOR: #2187; Harvey-Hubbell, Inc. . 4 | * Wi) Se 
LOZIBO<Os cao e al eee CONNECTOR: grid and plate clip for acorn Calls bd ee 
tube; Zenith Rad dwg #19G30 or Bell Labora- 
tories dwg #ESO-690568. 
2C4404A/J1....... iyi JACK: open circuit side panel. .............. pa red Neel tec Fea * 
PLO OPE Te cee teone OS... JACK: #2473; General Radio...............-- 1 an ecactil orete Useeeet eres * 
ZODAQ rtarern cer ticeimeny OS, R JACK: closed circuit midget; short jack........ 5. * i Via Ia 
GATDB Di ecionaects OSivvntes PIGUG 2 onolo salen gener. Gn nian dee La Wesctwi tesecail areal rate * 
VY APTA fox: ENE ee OB ceed PLUG: banana; #274—P; General Radio. ....... Wha ae (Eval Hes Mile 
2Z5599 66 ewe iinn vi Rite JACK: long frame; open circuit............... 1 eae test backed Foc * 
OA(BIBK stances ans OS, R RECEPTACLE: 2-pole; male; flush motor plug; De ese) avers, oanall ray 2s 
10-amp, 250 v; 15-amp, 125 v; type 4897. 
BULVOR eres tstoantia a 1 eer LAD ed DATS 1s opm ee trys Piet nega aap STA Mea enact ie Pal e 5] |e 
4G1668C/C7....... (Ge CONTAC! : phosphor bronze; 0.0159" x 3%" x 2|* 7) Sale 
ai i 
2C4404B/16....... Rin CONTACT: brass (part of trombone support). 2a) (i tae (P| all | 
4G1668C/R2...... OR aire cs RELAY: 110 v; 60 cycles; Struthers-Dunn type Ene) [ese | Pa- =f 
4G1668B/R5...... OS ark RELAY: time delay; 110 v; 60 cycles; WL...... Ll & * 
QZTH9I-14.0.0 ce ees Qraeanigis RELAY: ratchet; for control unit $41233380....|......]...|.-sfeeele eof : 
ST4995K1 5 veces Ciera SILVERSTAT ASSEMBLY: complete with 1 al Til Pew Parl bac e 
mounting plate and resistors for gyrostat 
51231835, 
82Z9559-8.4..0.0..4. Cymer SWITCH: micro; $/1233756; for control unit 1 heal : * 
$#128383880, 
32Z9859/22.8....... Cees Se toggle; rate on-off for control unit DN ea eer % * 
§#1233380. 
SZORES Te sanerousticores OBivene SWITCH SW-127: toggle; DPDT; 250 v, 1 amp; 2}| * * is 
125 vy, 3 amp. 
4G1668C/S/10..... OS... SWITCH: toggle; SPDT; potentiometer... .... DN ® Nisei : 
BLSLOO Mercere morse Wes SWITCH SW-106: 3-amp, 125 v; 2-cireuit. ..... QE elise a 
BYA).3*) | ao OSiis.a% SWITCH: spring plunger; SPST; normally open; 1 PN 
110 v, 10 amp. 
2Z7296-25M....... OS iin POTEN TIOMETER: 25,000 ohms............ 2 * : i 
QLTLIG Ow iaivinaieaiainte Ca POTENTIOMETER: 60,000 ohms; _ series . « 
P-1LOW-60000; Clarostat, Mfg. Go. ; «(Peale 
4G1668B/P5.......|.08. ee WTER: 75,000 ohms; in/toggle Z| * 
switch; SPST, 
2Z7296-100M......] Revs... POTENTIOMETER: 100,000 ohms........... An 2 : } 
QLT2TIA73 wees vs OB hate POTENTIOMETER: 200,000 ohms; type CP; 6) 
taper A; not slotted; IRC. Pali 
QOT298.8 cise sees OS.....| POTENTIOMBPTER: 1.5 megohm,........... 733) | os . 
BLLOSO Weve, chars accinneials Cerawe -| RHEOSTAT: fot rate control. unit $#1233380..)......)... ley 
BLARSZAG vse] Ovens, RESISTOR: 32.5 ohms; 200 W; wirewound..... . 2)| * a tel « 
3Z6004A7-2.......) OS,, RESISTOR: fixed; 47 ohms +5%; 4 W; wire- 4 | * 
wound, : es sleaalics 
8Z600718.1........ HOS srarere:4 RESISTOR: fixed; 75 ohms; 2 W; wirewound. . . .| 4 | 5 Neca 
3Z6015-29......... OS. RESISTOR: fixed; 150 ohms; 1 W; wirewound. . . | Ls ze 
3Z6020-10......... OS, RESISTOR: fixed; 200 ohms +5%; 2 W; wire- 1 bi | 
wound, 
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| Organi- 
iS zation 
Signal Corps Major ae 2 stoc 3 
Reference Symbol Stock No. | Commonent Name of part and description 2 ail eiee ® 
q | 8/2/38) 818 
@ |S Sars ia 
| pares ; Sane | =|. | eet 
3 WR eee 326025-3.......... Sian RESISTOR: fixed; 250 ohms; 44 W; carbon. ... 2 
15-1 Meir gieis< 3Z6030-10......... OSs.. RESISTOR fixed; 300 ohms;60W IRC type EP. 1 i ie . : 
18-1,.18-2...... 3Z6033-3.......... OS ewe RESISTOR: fixed; 330 ohms +10%; 14 W; 4 
carbon. 
19-1,19-2....... $Z6047..0......... NR ears ans HESS TOR: fixed; 470 ohms +10%; 14 W; a) Se Sd 
carbon. 
35-1, 35-2... 3Z6056-1.......... OS esas RESISTOR: fixed; 560 ohms; 2 W; carbon. . ws 4 y : fi 
a SAR ANON 3Z6075-13......... OB ceserve Sarngh hehe fixed; 750 ohms +5%; 1 W; 2 
carbon, ; 
1 Ts CAR eter 3Z6075-7.1........ Rise ena RESTOR: fixed; 750 ohms +5%; 2 W; 2) * al five th 
carbon. 
V7 AN 3Z6075-6.......... R......|; RESISTOR: fixed; 750 ohms -+5%; 20 W se gina. 2| * : ‘ ? 
19-1, 19-2, 14-1 | $Z6100-9.......... | R, OS... RESISTOR: fixed; 1,000 ohms +5%; 14 W; 10 | * 
carbon, 
1h SR OO a 3ZKK6100-97....... OS.....| RESISTOR: fixed: 1,000 ohms +2%; 1 W; 4) * (signe 
/ carbon}; to consist of resistors in parallel, each 
2,000 ohms, 14 W. 
27-1, 27-2...... 3RC31BE102K..... NOB ae users RESISTOR: fixed; 1,000 ohms; 1 W; carbon. ... . ye beat | : y 4 
DDN rapiaieiaseic eae SZ6576=7. 0 oe os OSs car ES Oe: fixed; 7,500 ohms +5%: 1 W; 2) * 
carbon. 
41-1, 41-2....., 3Z6575-10......... OSances RESISTOR: fixed; 7,500 ohms; 10 W........ is 4). * ; 4 
SEU ats cye serene BLG8380e nce neckties R.. Hee Shoe: fixed; 3,300 ohms +5%; 14 W; 2.| * * 
carbon. 
EAD Oe 3Z6500-16......... OS, Seana fixed; 5,000 ohms +5%; 10 W; PN | ae saa fs 
wirewound, 
ila. ay 4 SZGB0L cn cecscawres OS. RESISTOR: fixed; 5,100 ohms +5%; 14 W; 14"| 3 S | Se 
rough 21- carbon. f ; 
ohare teat .eretarats 3Z6610-18......... OS aes RESISTOR: fixed; 10,000 ohms -£5%; 2 W; 7 ae “al Ste 
carbon. 
CUTS ee eee 3Z6610-21......... OS nee RESISTOR: fixed; 10,000 ohms +5%;10 W..... P| (Wi cia bo 
1 ES nN 3Z6610-19........, OSnucckes RESISTOR: fixed; 10,000 ohms; 20 W; type DG Lis bad Pg | (tL 
Bm Ma saralve cise 3Z6615-4.......... | OS HUSINTOR: fixed; 15,000 ohms +5%; 1 W; | 21% al as 
carbon. | 
| ad BS SE 32Z6615-9... 0.06. [OS rat RESISTOR: fixed: 15,000 ohms; 10 W......... 2 sal pate 3 
37-1, 37-2...... 3Z6618-5........5. WO uvten RESISTOR: fixed; 18,000 ohms +10%; 2 W; 4 ol Mae 
carbon, 
Ie eslecrecke 3Z6618-12........, OS RESISTOR: fixed; 18,000 ohms; 4 W; carbon; P81 | = |) Slee 
composed of two resistors in parallel; one 
sean ohms; the other 39,000 ohms 32 W each; 
carbon. 
OE 326622-2........... R. HSL fixed; 22,000 ohms +10%; 14 W ; 2| * bel atcha | 
carbon, 
Larva wars aiaty BLCBGO Ges scorcahias OS setae RESISTOR: fixed; 66,000 ohms; to consist of 7 $3) Baim With |], 
Hb iy iad in parallel; rae 1 W; and 
~330,000 ohm, 14 W; carbon, 
LVR SROn STE 32Z6682-1.......... Rizatenes RESISTOR: fixed; $2,000 ohms +20%; 14 W; PN al + | orcs 
carbon. B 
havea , 3Z6700-23......... | Os Hiene RESISTOR: fixed; 100,000 ohms*+5%; 1 W; 12:| * * || ce 
y 13-1, 15-3 carbon, 
20-1; 20-5, 22.) 8Z4B50.. 6c .cce5.. os te RESISTOR: fixed; 100,000 ohms +10%; 14 W; 12 Sie 
carbon, 
ag through $2Z6727-3.......... OS Faas RESISTOR: fixed; 270,000 ohms +:10%;2W;| 8 | * * eel 
carbon. 
SLOTS ena vast. 326725-6.......... OS. RESISTOR: fixed; 270,000 ohms +5%; 1 W; PAA acl veal 
carbon. 
BOM cae alpecicg 326750-8.......... OS. RESISTOR: fixed; 470,000 ohms;5W;carbon.,.) 2 | * ba lise fs 
21-1, 21-2.;.... 8RC21IBE105J..... OBR RESISTOR: fixed; 1 megohm +5%; 14 W; || bl bec 
carbon, 
NA nena 8Z6808........00... OST: RESISTOR: fixed; 8 megohms; 10,000 v; max 1 ee a bes (1° 
d-e rating, 
PUL So cc oth: 3RC21BELOGK OS. saan RESISTOR: fixed; 10 megohms; 14 W; carbon... MS aed ee bed | Ge. \t % 
32-1, 32-2...... 3Z6810-3. Seen oriad OS Sauce RESISTOR: fixed; 10 megohms; 10 W......._. 4) * alt Peal bs 
Paice wlelaieiia ds 2C4404A/R5.......) R. RESISTOR: fixed; tapped at 2223 ohms, 1 W; 2.) * eS 
able ee 5 W; and 1-3,000 ohms, 25 W; 
< Re ‘ type HA-IRC, 
$2483235........4. Oxord.. ieee field exciter; for motor generator |....../...|... * * 
51200927, 
3Z6100-178......., Cec aaa ee for rate motor series field; control |....../,...... ball Psa |i 
unit 5/1233380, 
| 
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( )—Continued 


= Organk: 
Signal Corps Majo Bi ee 
- Reference Symbol Stock Not Connponent Name of part and description & eer s 
a 2)4a)als8 3 
e (i /e/3)2 13 
Lem te Bs 2 Se ae 
49-1, 49-2...... 4G1668B/T22...... OS.....| TRANSFORMER: Thordarson type T-89-5-74, 4|* y * 
81-1, 46-1, 46-2 | 279717-70R62..... R, OS..., TRANSFORMER: Thordarson type 70R62. ... 6 mas os : 
Bl silecs alive ons.t 4 4G1668B/T21...... OS eis TRANSFORMER: Kenyon S-12366.......... Ll snistees alae 
: 2C4404C/A3....... R....-.| TRANSFORMER: 6th Hf assembly.........-. 2 leestessels an 
: 2C4404C/A1....... R......| TRANSFORMER: i-f; Ist, 2d, 3d, 4th, and Sth. Br iesaleccale Al lehee 
BI92Z2B/TS......- 022 BD99, TRANSFORMER: for use with rectifier 1S ele is 
BDI111 6J922B/R2. 
27,9621-74......... COeiisroreare ee for gyromotor in gyrostat Le A od 
$#1231835. 
QIBIBRA. vsateleseisa)s's OSmaxis TUBE: JAN-5BP4 (VT-111).......2..0200025 1 Na * 
PAL N C7 Kreanprst aN R,.OS:...| TUBE: JAN-GAC7 (VT=112) 0.0... 0 ces ccc veces VAAN Boot IIe eae ° 
DID Lavan uareaetsaiess OS8; RF...) TUBB: JAN-5T4 (VI-114) 2. coerce ar ececees 3 | * * 
DI OLB ata cerees crass OSnasat TUBE: JAN-GL6 (VT-115), -.. 0.06.0. e eee Bala * 
DIGS sic vues adie OS, R-..| TUBE! JAN-6837 (VT=116) 20 ca eee eens } Die Walls nd 
ANGI Mr hie Rarer ee Bo: line meraas TUBE: JAN-6SEK7 (VIDALI7) cncciscee sei vieeeees | 4.) * 1. * 
DW CRU TER as opatclg eh siae Bis cone TUBE: JAN-832. (VERTIS) occ seas oat ens a t |) * ‘4 
DADE OS Sate reat y ete OB bbe TUBE: JAN-2X2:(VT-119). oc cs ee ees pe * 
DIODES eiwiainiesrehesisiace Rees TUB: JAN-954 (VT=-120).......00..0. 500008. 2 * 
DUBBO ware aienns\ access Taj oimeent TUBE: JAN—1630 (VT-128), nee ee cele t |* * 
W824 oso cceee eRe sapere ae cre Gap GA-5-A; WEMCO type 1 Pi * 
/T,-532-A, } 
DIOS Be iraercreiccasnnn she Riecason| DUBBATANSO5D CVIEHL2D))...:sisrtevieeae eusislarg eee alee 8 
DUD awactaa essai OS sii cas TERMINAL: grid clip (13 OO RRL 3 Cen yaa 2. * 
4G1668B/T4....... OS: «.2:| TERMINADs with da" Ole... 3:5 s:60. ee ee ene 18 |. * 
8Z3915-10A....... OS aiiee TERMINAL: Cinch PIS10A. «0.222622 eee es 3 . 
373915-30........:| OS, R...| TERMINAL: Cinch #1580......... 02sec eee: Galt . 
DOSES esi vices OS.....| TERMINAL: Patton MacGuyer; #4019........ 25, ms 
4G1668B/T2....... OSs TERMINAL: Patton MacGuyer; #4035........ 20 |. ws 
271K9404.18.......5 OSV ii TERMINAL BOARD: 3-term; Cinch 1532..... 4]. * 
BZA2Z059-4A.. ee ees OSv ean. TERMINAL BOARD: 4-term; Cinch 1532... .. BF * 
8Z12059-2..,.....-- ORS rts TERMINAL; brass; $2506-6.......-.+00.0-+: 5 |. A 
3Z12050-3.........+. OS, R...| TERMINAL: brass; #2506-8...........0..0056 12 |. a 
AGI668B/TI1...... OS, R...| TERMINAL: d-term, occ e. ees eee we eee pales 10 |. * 
97,9406-76....65+5+ Ry cores | OR IVITINA TG OM tORI Gn coir cecere wis re bwiseieialeipid 4 us 
8Z3915-12......64+ R, OS...| TERMINAL: Cinch #1512. ........6+202e2 es 4 * 
373915-20.......5+ OS, R...| TERMINAL: Cinch $1520......2c0eseeeee ens 3 |. 3 
4G/668B/T13...... R, OS...] TERMINAL: Cinch $1520A......5.2.001 e020 Se oclwolaa losis * 
BZUBZOSO sy ere eteisteies's OBiae kins TERMINAL: Patton MacGuyer; #4003........ COP lesa esl ier BRASS . 
4G1668C/55/2..... OStivsn. BAR: copper; #14 B&S gauge (0.0641"); 219” x 2 ales 
44Q" x 414". 
3H305-33........5.+: (SAA NH BEARING: for motor generator 5/1200927...... Abel hes geo ei . 
$H3421/B5.......- Da arevae BRUSH: for motor generator $#1200927....... t |i nd * 
3H3421-B5........| © ye See phade BRUSH: for motor 571200926. ........+.-+++ Ll * bd ~ 
BE GAD rece arerscerstevsois ( Ce ada BRUSH? for’rate: motors cis cs sie tise ewiecaiertveies Lalisrrete * * 
Yceipintere BRUSH HOLDERS: for generator 541200927 . . . T liecctissctane mtaee * 
3H3421/H10....... (oR Pe a BRUSH HOLDERS: including insulation and E Wisse facomparera| ones * 
springs for motor generator $#1200927....... 
BHO7S0/HD. oe sc! (Ce vermin BRUSH HOLDERS: including insulation and DD Wiraralacorsd scovsil sine a 
springs for motor S#1200926.. 2.2.2... sees | 
4G1668C/85/3..... OB esas BUSHING: brass; 34" hex head; 14-20 threads; L | siaial|ave afore |oieie . 
; 334," le; part of phase-shifter unit. 
4G1668D/D1...... OS\ ect ie translucent; lamicoid; 754” OD x ye" 1 |) Fi leetnosines a 
thick. | 
2C4404A/D1....-. Rineascrsies DPAT stings. posse ew means comsesrwi en Talicsie [pew taen| sis 
QZA8TO~AB. wer cere OBY ace GEAR: pinion; 48-pitch; 10 teeth; part of DA aiare [iced ere lintiae eo ate 
trombone ass'y. 
4G1668C/H2...... | OS.....| HANDWHEEL: bakelite 15¢".......66.-00065 | eS | a 
4G1668C/H1...... OSes HANDWHERL: bakelite 214". .......:.000005 | D | sicceh 20 bs Nes 
4G1668C/H3...... OS...../ HANDWHBEEL: “Celeron”; type #100-453..... Tel liccsc Sere] een lia 
4G1668D/B1...... (0) s inisase JACK BOARD: 3@” x 29Q" x 2346"... .6 002s e ees | Pamela * 
2758402... ee es R......| KNOB ASSEMBLY: molded phenolic, ......-. D |lsare\ avers ocassil ores * 
4G1668C/85....... OSs eras PHASE-SHIFTING UNIT........-s00e0 00008 is ae we lease i 
4G1668C/P3.......| OS.....| PIN: brass rod Vo" diam x 34" |g 1 vesdeeadens : 
AGI668C/P2\......-2| OS. 2... PIN: brass rod 44" diam x 346" 1g pte 4 : ; ‘| Sia leuste llavane 
OTT TOs we sarew aves ibuteeeecaes RACK ASSEMBLY........++- fniejesn)ag sie e.g sie We fees Paievatltaresol| eran 
6J922B/R2......-+ BD99, RECTIFIBR: dry disk for use with transformer 1 aa ese if 
BD111)  6J922B/T3. Base | ; > 
AGI668B/RS8....-- ROSE cate RING: brass; 684 °OD x 534" ID x 8 thick. vat 2 | Vive Patecd rerfeee| & 
4GI668C/R5.....-) OS....+ RING: brass tubing; 14" thk x 1” ID x 3% Wave. 1 oe ae eral 
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: ntenance p i ontinued 
arts list for Radio Sets SCR-270-( ) and SCR-271-{ }—C 
; el gabon Ss 
Reference Symbol] Signal Corps Maio ; 8 stock 8 
. | Component Name of part and deseription 2 ae 3 3 3 
g o 

& |zizlzllg 
3E : * 

SH2480-399 795 | Geach) SpRmveg canny ROIS: to damping; gyro-| 1 }.../.../...1.., 
639228 SOMONE eG ee. 1 | 5s | * 
RU ee, R......| TROMBONE ASSEMBLY. LEAD len Neth * 
SH349] tee ee O8.....| BLOWER: 110 v; 60 cycles; sing 907 Parris SAN i Peed ee he * 
3H DOsgg oY ares OA aig MOTOR GENERATOR: Sloane Shae ane asta x 
SHoat7 2 tthe, (OR, MOTOR: rate complete for contro uni OG vee colonies : 
BHO347 Cee, OL er ag MOTOR: synchro-tie; $/1231188; type eel 2 * 

OSisttzsea Gioia MOTOR: synchro-tie; $#1231189; synchro ge 

3H31 - erator type 6G. bey ty ee Slo aalee 
BH2348 ot. Goc+s+| MOTOR: Siete: Srslialipet | oa tee ‘aati 
2H688A. te Crees MOTOR: She ated S/1231190; type SF... .. fale licea len * 
a0 Sy tae) CONTROL MCLO08 oie .as 5. arss sce val ae 
5868 Teor ances OS... ..! OSCILLOSCOPE BC_403- aanieme nee ok a ee ee eee : 
o7039" Seat NE a RECEIVER BC-404-(_)...... He ee cee paige 
; soo gie..] Go| CONTROL UNIT: Spaasieg dCSibE A | rf) he : 
AO Dicer. 3D9015V_s Se peretnic Cc. sete GY ROSTA'T UNIT: Sasi ‘f ot pie t |icstalen uae * 

SL Se i 8D9140V-3. °°" +++] TW... CAPACITOR: var; 15 mmfc Bees vanes Tm ete es a || 
ie iG ai 2 ee eae IN a CAPACITOR: var; 3 dielectric; ’ 

Sordi ee 8D93800- 9 rotor; 10 stator plates. sx ‘ | cael 
Peewee sDeto 2 Eats Wikia CAPACITOR: 300 mmfd; 600 v; £10%; mica, : yi o2|* alee 
ap AAT SSNs a 38DA2.100y Reeketeate wy SEWe ic CAPACITOR: 500 mmfd; 500 v; ANG ees Ave | Selig 

BES ety Sole 8DA1-46,°""**++-| TW....|] CAPACITOR: var; 660-2,100 mmfd; air... . “ilies + |e] 
pal Reales oe ema TW... CAPACITOR: 1,000 mmfd; 1,000’v; 42%; 

A? So Ne Reema 5 —55 mica. 3 nats * 
Reel laos SDad Oana ay We catece CAPACITOR: 1,000 mmfd; 500 v d-c; mica... . 3 ke 2 : - 
oS SDAIg Uy tee EW) CAPACITOR: 10,000 mmfd; 400 v d-c 7 £10%.. i 5. eee 
Pitta tees SDI tet TW... CAPACITOR: 13,000 mmfd_ +1%; MICA... erate) sel egal 
a1 139 SOU AS Sn tee MWe CAPACITOR: 50,000 mmfd; 400 v; 10%. . eel) Ae ges 
Pe SDIPA 1 tet TW.....] CAPACITOR: 500,000 mmtd; 400 ¥ dei tl4% | 2 |...1..| 
yo 3DB8-18 —6%; per SC-D-512; ES-D-5687-13. | calles «| See 
> LUE a eee 3DB8-16.) ot RW ces CAPACITOR: 8 mfd; 250 v d-c; dry electrolytic. tid a mene el| sll 
AN BETS sap fpcpen or 2024544 JO7 00 a see COL ACITOR: 8-8 mfd; 475 v; electrolytic. .... : : 

SUSUR ae « Sate Seis |e ee LOI AY oe ger psoas ee aaa al Ali salen 

cot Ty EN ae Bele Ayo SOLA OWS ne POEM G deta ae 18 Wao Petar Sev) nice : 

Ae see BOaSbAN ICR. We 4 SS ee ete rcs aaa aaa ive: ele > 

Aa eee ona eA/C5 menneiee BW sco POUL etetaniiigen cue relersfeadlenal & 
627810. PRIOR Tahoe rw src ACK: long frame...... 0111 FEO Ook rn id fasted oot) 

‘Ub see BZI9O7 occ 7 vias FUSE oe : aor type F6854......... ae seed 

Bg Sones cal CL WeeRee "USE: 2- 3} 250 v; 34 wo tte teen e eee ey 
eat pen fuiea asc LES SWITCH SW213] ; toggle; SPST: 3-amp; 250 v. . eee lel? 
OCR aOTr “i ROS ee awl gn > bi nb Naa IWTRD: Na cul 

3260207, Wes REGEN TIOMETER: 40,000 ohms ie eel le i Wc 

EP peas cence Wie RESISTOR: fixed; 200 ohms +5%; 14 W; | 

od Fees = carbon, 

ae 826045-2..0 Wie... RESISTOR: fixed: 450 ohms £10%; 1 W;} 1 . aa fa |< 
71, 37-9 202683 /o, wirewound, Bay te Pal Pere | 
SCaI esis: ROBO (DCA ccs... ANE RESISTOR: fixed; 40,000 ohms; 2 W; carbon. sich 2 SR 
arsmeieti an 32802-1101 *” eee) TW... RESISTOR: fixed; 2 megohms +£20%; 4 W; | bt i) a eae 
St oe y ae carbon, Nea J 
SE cc) a eee Be Seas RESISTOR: fixed; 10 megohms +10%; 1 W; | by ened : 
15-1... ZOG0%_1~ wet carbon. = 
MioRs ence 326625-15...0 Wonca RESISTOR: adjustable; 25,000 ohms; 50 W;| 1 | |. eal 
TR7W0« aa type EPA, All 
ae oe ete a oe sock: tube filter; standard 4-prong........ tii wad . | 
7 - UNC mete tris) We, SOCKET: for ne ROWER aa Nia oieere ise mel 7 | 
GEE ERASE eee 229959... 0000" "** TW. TRANSFORMER: 61 to output; Amertran lies sa nee: 
5.. se Lae JS71. 
a ee Frias 8, 4 aye i ee yeioia eats ae tres ARANSFORMER: 115/770; Thord, T70R61.... |+ 3-1: y : 
Be ccranee Vang TUBR: JANOS Vio) L| +], 
SID enc: tie TW cca, TUBE: JAN-5W4 (Vv Alea fan ap: 
PINOB secre TW... TUBE: JAN-955 (VT-191), 000) ee Peel ces cd Pe 
etl ARs fag peace g | TW eee TERMINAL: Patton MacGuyer 40181077)” 3 Jee ts-alin ite 4 
Ey nl ae a See CLIP: fuse; WrARAS FLOM sccvesusee eee | 2 he tle adens ere 
3 L7G USE DW PONS rsenveanuigueri Oe ee hice sy 
8G—1838-60 Rese Wh de INSULATOR: phenolic plate; 334" x 13" xy", | | ste ‘ 
et Se Sai disiia\ esky Sz oe ie rate No. ayes urea 2" OD; 216" Ig. | ; Ing: |. eel 4 
nee spanoo-t7. 22.0.) prs 7s:] GARACKTOR: 100000 mma as | EL eft fe 
HL aire ton 3 YA500-30, 0.022 1d Co ere CAPACITOR: 500,000 mmfd; 600 v; oil a | PT alld Karey ve] “8 
Note.—Order maintenance parts by stock number, name, and description, Only maintenance parts can be requisitioned, 
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206. Maintenance Parts List for Radio Sets SCR-270+ ) and SCR-271-( )—Continued 


Reference Symbol 


Note—Order maintenance parts by stock number, name, and description. 


Signal Corps Major S 
Stock No. Component } Name of part and description = 
3DB8-37..........| PI. CAPACITORS: 8 mfd; 450 v; electrolytic... . 
SLIZTC 2. oe aces sue ali Bee on POTENTIOMETER: 500 ohms.............. 
VTE {8 RRR eprene 1E =) Ces POTENTIOMETER: NOOR oh inne e eee 
2Z7296-100M......| IR..... 


3Z6010-53......... 
3Z6010-27.5 3500555 
3Z6015-29....0.... 
3Z6025-39......... 


326220-16......... 
3Z6250-38......... 
82Z6270-7.. 2. eee ee 
38RC21AE332M. ... 
3Z6400-5.......... 


3Z6506-10......... 


3Z6615-1........... 
3Z6650-14......... 


8RCBIBELOAK, ... 


BTBTIB-BB 3 occlv<n 
Vi y oh ee ene 
28270B/C12....... 


28270B/C11.......| 


C1 
BTIGBS onc wes 
VA cy eee 
BUDO hey ca he! 
6Z6812-6........-.| 
6Z6820-5........-41 
28271/R35........ 
B3Z8146-A......... 
3Z98292-10-1.... 
BZT080 5 Sci coi 2 


6Z7908-1.......... 
28270B/H5........ 
BZMURS ye 


BLEOIB=2 owiaecsisren:s 
25270B/L5........ 
6G20306-20....... 
228401-5HP12..... 
2Z8406-1.......... 
2Z8401-PH4.......| 
278403............ 
QZS408-1.. 2... e ee | 
2Z8483-813AJ.....| 


K30.. 
KK30.. 5. 
K30.... 
K30.... 
K22)..... 
K22 ai 
K22) ss. 
K22.... 
K30.... 
K30.... 
K30.... 
io tee 
K22.-5 8 
K22) irae 
Ik22,... 
KK22). 
K30, 
KX31 

K30.... 
KK22 ca 
KOO ies 
K30.... 
K30.... 
K30.... 


K30.... 
1x30, 
K31 


RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 
RESISTOR: 


100 
200 
250 


100 ohms; 44 W; wirewound...... . 


1,000 ohms; 14 W; carbon 
1,200 ohms; 1 W; carbon 
2,000 ohms; 1 W; +5%; carbon... 
2,200 ohms; 14 W; carbon 
2,500 ohms; 2 W; carbon 
2,700 ohms; 2 W; carbon 
3,300 ohms; 44 W; carbon 
4,000 ohms; 1 W; earbon 
4,700 ohms; 14 W; carbon 
5,600 ohms; 2 W; carbon 
10,000 ohms; 14 W; carbon 
10,000 ohms; 1 W; carbon 
15,000 ohms; 14 W; carbon 
56,000 ohms; 14 W; carbon....... 
62,000 ohms; 1 W; carbon 
62,000 ohms; 2 W; carbon 
75,000 ohms; 1 W; carbon 
75,000 ohms; 2 W; carbon........ 
100,000 ohms; 1 W; carbon; IRC, 


pat fed df 


ohms; 1 W; wirewound 
ohms; 1 W; wirewound 
ohms; 1 W; wirewound 


ee mee aN I me ee eet et ee ee et ee 


j Organi- 
| zation 
stock 


Ist ech 


eee 


HF OD WO SOR DPR eG CE Hh OS OSHS 


** * | 3d ech 
| 4th ech 
** e* | Depot stock 


* * % 


eee HHH HR HEHEHE HH EHH EH He 
ee eee ee eee He RHR HH HEH HHH 


CI at eee A BS Se of 


RESISTOR: 150,000 ohms; 1 W; carbon....... Le ||* od | ies | | Bee 
RESISTOR: 390,000 ohms; 14 W; earbon...... Laie pi [eal Woe 
Soe Wao d 1-cond #10; shielded h-y cable EI ba 
t Ig. 
CORD CO-290: 1-eond or #10 shielded h-v Lt Fesitontebe ced omc i 
cable; 20 ft lg. 
CABLE: 1-cond #2 stranded; SBRC........... | 200 |...1. Seis 
FUSE: 60-amp $250 vic ects esieess eee ks eB EB oiay| Ne 
FUSE: 30-amp; 25 v; 114" 96".............. ET ec ba ball Vill | 
HUSH HOLDER kesssureiics loco cec nee Ue 5: 
LAMP: 12 v; 25 W; inside frosted............. Cid Ni Ie ¥ 
LAMP: 120 v; 60 W; inside frosted............ Ci iaeal sere) exe [Ses sg 
SVSLING HM NaM IDG pGIins cee cee ee ie eee Feeds = 
AVR ROIS Bal tTAi lerpiee, bert Mees oe Box Me nD, iad tea oes] beard sae sf 
BWITCH=\60-sp #200 wa ances sores urns Lehn |seereilloers “2 
RHEOSTAT: 80 ohms; for azimuth control. . . .| UU Fe * 
MOTOR: wineh type 1 |: ; 
a: . 
G |: ‘ 
1 |. * 
1 |. Y 
See 53 
EL: is 
aH ‘ 
1 | 3 
ee . 
3 |. * 
2 l. * 


LATCH: 179%" x 


LINK: lap; for 34” chain 
SCREW: wing... 


SHOCKMOUNT 
SHOCKMOUNT 
SHOCKMOUNT 
SHOCKMOUNT 
SHOCKMOUNT 
SHOCKMOUNT 


OO WEE HEIRS RAE AR AG 2 

ARDC WAP APRS RE eee 
smMOneLmMetalen cicwowed break | 4 
smonelametale. 555.6 ce t-sne 4 
: part of shockmount for tubes . 4 
SPDT TE Soe Oe ee PE 4 
SSS y vconnce Skate sed ones ba thay eve-eeepaae 4 
Datere\ ove win Sige aheswie Ne Wie evista ee ate oie 8 


* 


**# 8H HH 


Only maintenance parts can be requisitioned. 
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206. Maintenance Parts List for Radio Sets SCR-270-(_ ) and SCR-271-(_ )—Continued 


| |) sa Organi- 
5 sation ie 
. a) tor 4 06 2 
Reference Symbol is se ag Cammeneck j Name of part and description a mae s 
3B alale|a| 3 
2 eee 
Se |SIR18| a) 0 
2Z784838-814J....... K30....| SHOCIKKMOUNT...... 0.2.00 sere neers trees 7 iif Shera vecene les 
2Z8483-812]....... K31....| SHOCKMOUNT....... cutee nee ererere nes Be A Mise elle ste | Oa 
BLB1Z045se ess K30....| STUD: brass; 1014" lg; 6" diam........-+-++; cag Reon Woe pe aN 
2Z9405-3.....0004. TSO cee | SRA LAs IS OO lan spetrh ccaratipalwseisn sons 1 pees (ee) | Feed eal | 
YA RLY Tiere rs FE30 tc DEVLIN A a BLOCKS jen seinsles pverere)ensin oe eine ¢ Lees 5 Res) kes |. 
25270B/T10....... K22....| LURNBUCKLE: 14" jaw and eye 12” lg...... B: |scott |ecve lanes * 
8E3155-60-1....... COM SABLE: 5-cond; stranded #14; SBRC; *600 v; 100 * 
neoprene jac ket. 
QS270B/ OIF: 1... COR. je CORD CO-293: 1-cond #10; shielded h-v cable; 4G Woe eset beer | eho |e! 
100 ft Ig. 
28270B/C11......- Ceres CORD CO- 290: 1-cond #10; shielded h-v cable; i * 
20 ft Ig. 
PBSO2S swnurcserarwes COs cae CABLE: I-cond #2; stranded; SBRC;600v...... 200 len, * ' 
BB2EGO Dc crocs nica K30....| FUSE? 60-amp; 250 V.......-cc.0reeeenneeees 3 | * 1 ay 
822630.8 v5 .e ewe K30...0| PUSH? 30-amps 2b -V3 134 9 ee cee ns Ey fe *| | & 
BALOBO se salon estes X30. FUSE HOLDER...... Kiviniein ee aie ersl naigitiere eases i I ae * 
6Z6812-6........05 K3l, 1K30) LAMP: 12 Vi25 We INSIAG TrOBLE «.. 5.5. 6-0:0 04-6 0-0 6 * 
6Z6820-5.......... K: 31, IX30| LAMP: 120 y; 60 W; inside frosted............ 6 | * ft : 
rare are ees BRaOes SWITCH: push BUttOMY 6.6.6 45s emseeine asec. 1 * 
3Z8146-A RU Neate lot TODO eer |S WLR EO Ig Gripes cclsieteiaterOtecwmcer avers! sa iereoniecemaete Dear llsies 2 
3Z98292-10-1...... KS02515| SWALCES BO-anips 230 Wien wise ss <cosyaisieraiee lene 1 * 
LLLOSO aleatsion soe K30....| RHEOSTAT: 80 ohm; for azimuth control. .... joes pace tae ys 
HAI Verremh csien Gor 30 pies | CUSHION wir DDI sscneca erarevaceracs <tacarsioye eters sx inless EN eo sailasaen| sveral faints 8 
OLS OU egrets Sears TE30 oss OIS srabberanscaismuteeavisascxa-, | bas ware acto stared 115 | esse] Marr All| base ¥ 
GLAD ZON chin. sib oso Be TRB 0 cere) GUARD selmi picrerciacatareeisicy a losltevar0) aa ava atia Fara (oe 2B iinet actA) Oeil eee * 
OZOUBIE oss purcesesese K30....| HINGE: sereen door spring........5. 600500005 PAN NAY Faron cst | * 
SY Ai3!) to KO fi) AD CB ase ot eirncivis crane peerycalciclaveretaa ace PN ses ecns| bE | |e = : 
6G20306-20....... FS eal OS Be WIN ele ale aca: pievoiincel ere cusses eerer ont AN gall TN boa * 4 
228401-5HP12..... K30.....| SHOCIKMOUNT: monel metal... ............ pa] eel Meese A eel IB. ™ 7, 
2Z8406-1.......5.. K30,..../ SHOCKMOUNT: monel metal... ..........--. Sh ay, SUM, cg oa ee * 
228401—PH4....... K30....| SHOCKMOUNT: part of shockmount for tubes. 1 * 
DIBADB a os: co esti oni WSO peed DELO CEIMOGHIN Dare rcivatn inne cisnetesvistereysrnraia's aie anerere 4 * 
278483-812J....... TSS creat EL O CRIMI ORIN Ds oiece.s estvieiessseiere cyt sorarerese een 4 * 
DURARSKSI SATs 00 [idk lens} DUOCKMOUND ccc sccp ate scons once sincere 8 * 
278404-1 0.2.0 050s ECBO ccatervi| LO OLIVE IND isrslacsrardte nisis 0a ns Cete spite somiinsens 4 * ‘ 
DLBAS3-SI4diecc val 80s. SHOCKMOUNT is cocsccces 2 aos Sieve oie ese mec ates L * r 
(a Brij 10% Sen erates 1X30. ...}| STUD: brass; 104" Ig x 4" diam. aft pee etsie 4 * 
2Z905-3...0 2c eee SOs cus. CE MR MUN AB LOOK cnn tnaanalarss ve are seee Lares betttalaea levee i“ 
VAC ap innate 90s) TERMINAT BLOOKS isco cecsiecaeneawatns PEA becas BL ’ 5 
$H2142 022... ee, GON ases CABLE: #12; RWSB; white; 600 v.........-. LOOM atsiees eel fi ody 
5074 E:W5 ee COR eG CABLIE: pasa #12; RWSB; black; 600 v..) 100 }...)...)...]... a he 
TBSISAG eo siacese COMES. SABLE: 1-cond; stranded; #14; RWSB; green; | 140 Jrceleeelevelens = ae 
: 600 v. af 
313151.3-420...... COs: CABLE: 1-cond; stranded; #14; RWSB; white; TD, |e |e stotaelotee a 
: 600 v. 
313141.6-420...... HOO aa CABLE: l-eond; stranded; #14; RWSB; red; LOO! re orelbe cect nes * 
600 v. } 
T99Gs esmnece eu aie Olea CABLE: 3-cond; #0, with ground return; Park- | 100 |...|.../...J... be 
| bon nonmetallic; type RJ; with ground wire 
300 v. 
1B804.4. cc. ie sees Wi COs: cone l-cond; stranded; #4; RWDB; white; 20) [oles |atale ee leee : 
2 os 600 v. 
3H3151.5-168...... IS@Oncikwa Sores l-cond; stranded; #4; RWDB; black; ZA) Nr! ere i al ao | 
600 v. 
323151.10-240.... . COME evra l-cond; stranded; #8; RWDB; white; AO ap (heh LA Fa be 
Se Seg | 500 v. 
IN BSOR 28 2c ayes. Com S, eed 1-cond; stranded; #8; RWDB; black; TO Voicalevstecdorarel| shore 3 
300 v. 
SPSIAO 472 ws cat Osean Saige l-cond; stranded; #10; RWSB; white; STE ABN bared Mr ere, | ia pet: 
: 100 v. = 
3103140.1-384...... GOs Me aera 1-cond; copper; #10; stranded; RWSB; LOO Fees care:tierortl area ea v 
black; 600 v. 
3H3151.20-252..... NX 0 Sepryrasey Series l-cond; #14; RWSB; NIC; 600 v; 3 Sy enw eric | RI | a 
brown. 
1B814.24...0000... GOR wire CABLE: 1-cond; #14; RWSB; NEC; 600 vy; blue.) 200 |...),.. * 7 
1B3018-62. 0.025...) COs... CABLE: 6-cond; #18. ,..... Oa ca Re Maer Bl leasdega ele tA 
3H3141-180....... | COLO eg CORD: ae ae iA" EaURnON, 15 ft lg; molded Be Wee ieee a | 
Weeks . ; | terminals; high-voltage 
3H3141.1-800...... CO ven esti jl-cond; #10; stranded; 25 ft lg; terminal 1 eae eacyasy ‘ oily 
ues; h-v 


Note.—Order maintenance parts by stock number, name, and aeaetpuion Only maintenance parts can be requisitioned, 
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and — BS ont 


Reference Symbol 


Signal Corps Major 
Stock No. Component Name of part and description 
! 1 
3Z71903-30......... Bi FUSE: 30-amp; 250 v; cartridge; renewable. ... 
1 
3Z1905-30......... ata FUSE: 100-amp; 250 v; cartridge; renewable. . . 
BZ BOBO 0 dooce cs arn UN j LINK: 30-amp; 250 v; for fuse 3Z1903-30..... 
1 | 
8Z3100.2)... «oe anaes ee LINK: 100-amp; 250 v; for fuse 3Z1905-30.... 
111 
SRR ssns es sacar BD99, METER: 0-150 v3:a-C. 062. e cece e cee teen nee 
BDII1 
28270B/M1.....-- het : METER: 0-150 v; a-c; const V........++-+-6% 
1 
BHBGOTs. eciverewctaiciere BD99, STARTER: De-ion type 709 for Starting Box 
BDI11 BE-80; WEMCO, 
3H4111-51......-- | ee etis SWITCH: rotary brush; 100-amp; 250 v....... 
1 
28270B/C12......- COMBs. CORD CO-293: 1-conductor; #10 shielded high- 
voltage cable; 100 ft long. 
28270B/Cll1......- CO}... 9s CORD CO-290: 1-conductor; #10 shielded high- 
voltage cable; 20 ft long. 
TBROZ Siew elves GO eae « CABLE: 1-conductor; #2 stranded; SBRC..... 
314036-360-2...... Ce; Oa co l-conductor; #16 stranded; SBRC; 600 
volts. 
2S270B/C4.......- COiass CORD: 1-conductor; steel; #4 stranded; bare... 
1B7818-2.......... CO sc CORD: 2-conductor; #18 stranded; shielded, 
rubber covered; 600 volts. 
DTNCU 2 Acwivlaaateroice K64.. CONTACTOR: 208 volts, 60 cycles. ....+..++- 
2Z7672.1/1.....0-- K64....| CONTACTS: set; for contactor item above.... . 
DEI Blane < wsiaicnents K64. . CONTACTOR: complete with coil.......-..-- 
QZIOIZ 2/1 cs cee K64.. CONTACTS: set; for contactor item above..... 
BZOBE 7S x... 5 050a ee K62.. SWITCH: 2 contacts, L0-amp.....-+..e+e-+ss 
8Z9827-4..... 024+ K62....| SWITCH: spring plunger type; normally closed. 
8Z9827-3......2006 K62....| SWITCH: spring plunger type; normally open. .| 
8Z9892-10.1......- K62....| SWITCH: safety; 60 amperes; 3-pole; altered. . 
BZ8146-A .... 6.6 K30.. SWILGH Teh ai ea yiai eeie ares salsvvremviatelie wiper 
5B508B-7.....-.+- K64.. ANCHOR: mushroom... ......00. 60020000040 
(YALU icote COOK: K64.. CHAIN: 34” OD x 10“ longs... 60s eee vee eee 
5B4106...........- K64. CLIP: wire rope; 34” OD... oe ese eee ee eee ee 
DOT sviala stare os stere%e K62. GUSHIONE: rubber) 2.0.2... cere tect esa 
VAST) RAN Re es K62. DTS IG STAD ORS pracattotalavenn ole bre sere eieneuers Stereo ee 
6Z4929........55-- K62. GUARD Iain na. nesses te iance yeciresinee 
BAO DO me endanas es K64. GUY? 34” wire, 10 ft long....... +2 0<eeeeeees 
(VAC TER SCS K64. GUY: 34" wire, 20 ft long........0ceeeeeeneeee 
CLL002 eee cothes KG64. GUY! 3%" wire,.55 ft long... 20 cer ee vere cess 
6Z7908-1..........- K64. GUY: &%" manila rope, 60 ft long. ....-..++++- 
28270B/H5 KG4..... | HOOK: Siz0 36") oss cece ees eieieie nics eens 
6Z5082.... ...| K62,K31) HINGE: sereen door.......-+++ +e eee ee eee rees 
62Z6918-2.......... KO2: . . | LATCH 12868 1 Gs es eis aes ieieind o eislwieie cia ere 
28270B/L5........ K64. LINK: lap; for $4" chain........0. 6. eee en sees 
6L20506-205....... K62. SCREW: witha -: lunes nccistea soannala cies less 
228401-5HP12..... K62....| SHOCKMOUNT: Monel metal..........+.45- 
278406-1......6.6 K62....| SHOCKMOUNT: Monel metal.......--.+.-55 
278401-PH4.......| K62...., SHOCIKMOUNT: part of shockmount for tubes. 
QLBIOS saleiwiennvaclalanvnes aise SHOCKMOUNT 
278404-1. 2.2.0.4... K62.. SHOCKMOUNT.. 
2Z78483-S13AJ..... K62,K31) SHOCKMOUNT 
2Z8483-814J....... K62....| SHOCKMOUNT 
278483-812J.......| K31....| SHOCKMOUNT 
G6LS1804..0.. eee ee K62. STUD: brass, 101%” long, 46" diam 
2Z9405-3......6... K62....| TERMINAL BLOCK. ........0.- 0000 en eee: 
8Z12522.... 0.6.00. K62. MPRMINAT) BLOCK ince sicclesleiepauin cele cere 
25270B/T10........ | K64. TURNBUCKLE: 1” jaw and eye; 12” long... . 
6R50202. «oss. K64. MOTOR: winch type (K64).........26 6 eee 
28270B/C12....... COM... CORD CO-293: 1-conductor; #10; shielded high- 
voltage cable; 100 ft long. 
25270B/Cl1....... COnee a: | CORD CO-290: 1-conductor; #10 shielded high- 
voltage cable; 20 ft long. 
1B802-3...26.5255. COR eas CABLE: 1-conductor; #2 stranded; SBRC...... 
314035-47......... COVE wi | CORD: 1-conductor; #10 stranded; high-voltage 


eable; 30 ft long. 


2 | Organi- 
bE zation a 
o stock B 
2 = F-| P| S| ee 
gee | S| 8 |e he 
z glsivl3ls 
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12 * > * * 
2 * * * * 
12 + * * * 
2 * * * * 
3 a Wh 
1 hele 
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Note.—Order maintenance parts by stock number, name, and description. Only maintenance parts can be requisitioned. 
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